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Technical  Details 
From  France 

HE  story  of  organizing  highway  work  for  the  Amer¬ 
ican  forces  in  France — the  first  description  by  a 


^ - -  MM.  JMtw  %it«  war  was 

actually  upon  us  In  tacttlV  penhltting  the  Interstate 
Commerce  Commission  to  block  the  rate  increase  which 
would  have  enabled  the  railroads  to  secure  needed  money 
for  motive  power.  For  it  is  engines  that  we  lacked,  and 
still  lack;  and  nothing  has  been  done,  even  yet,  so  far  as 
can  be  seen,  to  supply  the  deficiency.  Dr.  Garfield’s  fig¬ 
ures  show  that  hundreds  of  engines  which  .should  have 
been  scrapped  before  the  war  are  blocking  the  shops  of 
the  Eastern  railroads  while  miles  of  empty  cars  stand 
idle  on  the  lines  for  lack  of  motive  power.  Yet  even 
as  late  as  last  October  not  one  step  had  been  taken  to 
help  matters,  though  there  were  men  in  Washington  in  a 
position  to  advise  the  President  who  could  have  foretold 
our  pre.sent  predicament  with  one  eye  shut.  In  that 
"lonth  one  solitary  locomotive  wcls  ordered  for  all  the 
hmidreds  of  thousands  of  miles  of  railways  in  this 
country!  Today,  according  to  Dr.  Garfield’s  figures,  we 
''tand  5000  to  10,000  locomotives  short  of  essential  needs 


of  our  home  railroads,  and  while  our  government  is 
sending  thousands  of  locomotives  abroad  there  is  no 
indication  that  it  has  taken  steps  to  increase  the  supply 
at  home  by  one  engine.  Is  the  public  to  be  blamed  for 
le  efficiency  of  an  administration  which  per- 
versights  as  this  and  as  were  revealed  before 
5mmittee  on  military  affairs?  Is  it  not  proper 
ople  should  know  forthwith  what  Director- 
\doo  is  doing  to  meet  this  situation? 

Best 
to  Judge 

isputed  valuation  questions  than  can  be  cited 
re  discussed  in  a  decision  of  the  Pennsyl- 
•ior  Court,  extracts  from  which  appear  on 
’  this  issue.  The  decision  is  notable  both 
/s  liberality  in  the  matter  of  the  so-called  in- 
id  for  the  clear  exposition  of  the  reasons 
ne  of  the  interesting  phases  is  the  attitude 
during  construction.  For  reasons  not  set 
decision,  the  Pennsylvania  Public  Service 
had  cut  down  the  estimated  construc- 
greed  upon  by  the  opposing  engineers.  The 
er,  concluded  that  the  engineers  could  com- 
e  allowance  better  than  lawyers  could  di- 
awyer-commissioners  this  may  seem  a  vio- 
ted  rights;  to  engineers  it  is  encouraging. 

'action  Placed 
Light 

;  Washington  is  committed  to  an  intelli- 
id  construction  program,  it  is  calming  and 
heartening  to  realize  that  Canada  has  come  to  the  identi¬ 
cal  conclusion  after  three  years  and  more  of  war.  Eng¬ 
land  likewise  has  decided  that  the  highway  network  is 
as  essential  a  part  of  her  war-making  resources  as  many 
an  item  over  which  her  successive  ministries  have  split 
and  fallen.  To  engineers  who  have  been  engaged  in  this 
work,  as  well  as  to  the  more  numerous  groups  who  have 
lieen  urging  extensive  programs  for  reasons  that  are  not 
so  logical,  this  almo.st  universal  change  in  viewpoint 
comes  as  a  complete  and  welcomed  justification  for  their 
long  continued  advocacy.  The  formation  last  week  of 
the  Highways  Industries  Association  seems  to  indicate, 
furthermore,  that  the  business  of  manufacturing  ma¬ 
terials  and  machines  for  road  construction  may  be  put  on 
a  different  and  broader  basis,  and  that  an  understand¬ 
ing  has  been  reached  through  which  much  of  the  qn- 
happy  propaganda  and  counter  propaganda  that  has 
prejudiced  many  people  may  ^disappear  to  the  benefit  o 
all  concerned 


195 


/ 


I . 


.  f 


.  \ 


Note  th(  perfectly 


A  Consolidation  of  KtiRineeriiiK  N>w3  and  Knicineerlng  Uecord 


McCraw-Hill  t'iini|iun>,  Im. — Jamks  H.  MimJraw,  President 


Engineering  News-Record 

A  WEEKLY  JOURNAL 
DEVOTED  TO  CIVIL  ENGINEERING 
AND  CONTRACTING 

Volume  80  NEW  YORK,  THURSDAY,  JANUARY  31,  1918  Number  5 


Technical  Details 
From  France 

HE  story  of  organizinK  highway  work  for  the  Amer¬ 
ican  forces  in  France — the  first  description  by  a 
technical  correspondent  of  any  of  the  work  of  our  engi¬ 
neer  corps  abroad — is  found  on  page  198.  Many  others 
are  to  appear;  and  while  the  subject  of  the  present  one 
IS  not  such  as  to  involve  many  technical  details,  it  is 
in  point  to  say  that  in  none  of  Mr.  Tomlin’s  articles 
can  be  put  all  of  the  detailed  information  that  would 
be  desirable  at  another  time.  For  example,  the  amount 
of  traffic  to  be  carried  by  a  highway  system,  or  the  num¬ 
ber  of  routes  developed  to  serve  a  certain  number  of 
units  would,  in  the  opinion  of  the  authorities,  indicate 
the  concentration  of  troops  possible  at  a  given  point,  or 
the  size  of  a  sector  over  which  an  assault  could  be  or¬ 
ganized.  Bearing  this  in  mind,  it  will  be  easy  to  ap¬ 
preciate,  in  future  articles  on  engineering  activities  be¬ 
hind  the  front,  why  certain  questions  that  inevitably 
come  to  mind  must  remain,  for  the  pre.sent,  unanswered. 

Give  Us  the 

Locomotives! 

N  a  remarkable  interview  on  Jan.  21  with  editors  of 

McGraw-Hill  engineering  publications.  Dr.  Garfield 
completely  demonstrated  the  necessity  for  the  partial 
suspension  of  industry  that  is  taking  place,  and  cleared 
his  skirts  and  those  of  the  Administration  of  all 
suspicion  of  having  acted  without  full  knowledge  or  of 
having  taken  the  drastic  course  pursued  before  exhaust¬ 
ing  all  other  possibilities.  But  with  the  same  words. 
Dr.  Garfield  established  beyond  a  doubt  the  short¬ 
sightedness  of  the  Administration  after  the  war  was 
actually  upon  us  in  tacitly  permitting  the  Interstate 
Commerce  Commission  to  block  the  rate  increase  which 
would  have  enabled  the  railroads  to  secure  needed  money 
for  motive  power.  For  it  is  engines  that  we  lacked,  and 
still  lack;  and  nothing  has  been  done,  even  yet,  so  far  as 
can  be  seen,  to  supply  the  deficiency.  Dr.  Garfield’s  fig¬ 
ures  show  that  hundreds  of  engines  which  .should  have 
been  scrapped  before  the  war  are  blocking  the  shops  of 
the  Eastern  railroads  while  miles  of  empty  cars  stand 
idle  on  the  lines  for  lack  of  motive  power.  Yet  even 
as  late  as  last  October  not  one  step  had  been  taken  to 
help  matters,  though  there  were  men  in  Washington  in  a 
l<osition  to  advise  the  President  who  could  have  foretold 
our  present  predicament  with  one  eye  shut.  In  that 
"lonth  one  solitary  locomotive  was  ordered  for  all  the 
hundreds  of  thotisands  of  miles  of  railways  in  this 
iountry!  Today,  according  to  Dr.  Garfield’s  figures,  we 
"land  5000  to  10,000  locomotives  short  of  essential  needs 


of  our  home  railroads,  and  while  our  government  is 
.sending  thousands  of  locomotives  abroad  there  is  no 
indication  that  it  has  taken  steps  to  increase  the  supply 
at  home  by  one  engine.  Is  the  public  to  be  blamed  for 
doubting  the  efficiency  of  an  administration  which  per¬ 
mits  such  oversights  as  this  and  as  were  revealed  before 
the  .senate  committee  on  military  affairs?  Is  it  not  proper 
that  the  people  should  know  forthwith  what  Director- 
General  McAdoo  is  doing  to  meet  this  situation? 

Engineers  Best 
Qualified  to  Judge 

ORE  disputed  valuation  questions  than  can  be  cited 
here  are  discussed  in  a  decision  of  the  Pennsyl¬ 
vania  Superior  Court,  extracts  from  which  appear  on 
page  216  of  this  issue.  The  decision  is  notable  both 
for  the  court’s  liberality  in  the  matter  of  the  so-called  in¬ 
tangibles,  and  for  the  clear  exposition  of  the  reasons 
therefor.  One  of  the  interesting  phases  is  the  attitude 
on  interest  during  construction.  For  rea.sons  not  set 
forth  in  the  decision,  the  Pennsylvania  Public  Service 
Commission  had  cut  down  the  estimated  construc¬ 
tion  period  agreed  upon  by  the  opposing  engineers.  The 
court,  however,  concluded  that  the  engineers  could  com¬ 
pute  the  time  allowance  better  than  lawyers  could  di¬ 
vine  it.  To  lawyer-commissioners  this  may  seem  a  vio¬ 
lation  of  vested  rights;  to  engineers  it  is  encouraging. 

Road  Construction  Placed 
in  a  New  Light 

OW  that  Wa.shington  is  committed  to  an  intelli¬ 
gent  road  construction  program,  it  is  calming  and 
heartening  to  realize  that  Canada  has  come  to  the  identi¬ 
cal  conclusion  after  three  years  and  more  of  war.  Eng¬ 
land  likewise  has  decided  that  the  highway  network  is 
as  essential  a  part  of  her  war-making  resources  as  many 
an  item  over  which  her  successive  ministries  have  split 
and  fallen.  To  engireers  who  have  been  engaged  in  this 
work,  as  well  as  to  the  more  numerous  groups  who  have 
l>e€n  urging  extensive  programs  for  reasons  that  are  not 
so  logical,  this  almost  universal  change  in  viewpoint 
comes  as  a  complete  and  welcomed  justification  for  their 
long  continued  advocacy.  The  formation  last  week  of 
the  Highways  Industries  Association  seems  to  indicate, 
furthermore,  that  the  business  of  manufacturing  ma¬ 
terials  and  machines  for  road  construction  may  be  put  on 
a  different  and  broader  basis,  and  that  an  understand¬ 
ing  has  been  reached  through  which  much  of  the  qn- 
happy  propaganda  and  counter  propaganda  that  has 
prejudiced  many  people  may  disappear  to  the  benefit  c 
all  concerned 
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Why  Not  Fireproof  Base  Hospitals? 

WHEN  the  cantonments  were  undertaken,  such 
speed  was  necessary  and  low  cost  so  desirable,  in 
view  of  the  total  prospective  expenditures,  that  wood 
was  chosen  as  the  construction  material  with  but  little 
debate.  Now  fireproof  and  semi-fireproof  types  are 
being  adopted  for  warehouses  and  piersheds,  but 
inflammable  construction  is  being  used  for  the  new 
cantonments  and  base  nospitals.  Whatever  arguments 
may  apply  on  cantonments,  we  think  it  a  grave  error  to 
build  base  hospitals  of  fire-trap  construction,  particu¬ 
larly  when  a  semi-fireproof  type  can  be  built  as  rapidly 
as  wood  and  at  an  increased  cost  of  only  10  or  15%. 

At  cantonments  there  are  a  great  many  men  available 
for  fire  fighting  and  for  fire-patrol  duty.  Moreover,  they 
are  able  bodied.  The  hospitals  are  to  be  filled  with  men 
largely  unable  to  help  themselves.  Medical  and  nursing 
staffs  are  hardly  large  enough  to  remove  many  patients 
in  the  time  likely  to  be  necessary  with  the  inflammable 
cantonment  type  of  building.  Further,  the  fire  hazard 
in  hospitals  where  buildings  are  connected  by  wooden 
runways  (for  the  transfer  of  patients)  is  inexcusable. 

Adequate  provision  against  fire  is  being  made  for 
warehouses  and  piersheds;  why  not  an  additional  ex¬ 
penditure  of  10  or  15%  to  protect  our  men?  If  stucco 
and  hollow  tile,  brick  and  concrete  are  required  for  the 
safety  of  goods,  why  not  for  that  of  human  beings? 

The  cantonment  division  has  shown  itself  open- 
minded  in  the  selection  of  semi-fireproof  and  fireproof 
types  for  certain  purposes.  With  concentration  on  this 
problem  and  a  free  hand,  we  are  sure  it  will  elect  to 
use  a  better  construction  for  hospitals  than  is  now 
planned.  The  all-timber  type  for  hospitals  is  an  in¬ 
justice  to  those  who  have  once  risked  their  lives  and  are 
sent  home  to  recover.  It  is  exposing  them  to  mortal 
danger  a  second  time. 

More  Attention  in  Education  to  Appraisement 
of  Value  and  Costs 

National  credit  is  the  result  and  not  the  cause 
of  intelligent  industrial  production ;  the  engineer, 
not  the  banker,  is  the  real  power  behind  the  throne.” 
That  startling  sentence  expresses  the  fundamental  on 
which  Ur.  Mann  builds  his  argument  (208)  re¬ 
garding  the  effect  of  war  on  engineering  education.  His 
paper  divides  into  two  parts:  first,  an  interpretation  of 
present  economic  conditions;  second,  the  changes  in 
engineering  education  necessary  to  meet  these  condi¬ 
tions.  The  proposals  are  in  the  direction  of  the  “co¬ 
operative  system”  of  instruction. 

As  always  with  broad  interpretations,  particularly 
when  unconventional,  there*  will  be  disagreement  with 
.Dr.  Mann’s  views  on  the  significance  of  present  condi¬ 
tions.  Developments  at  Washington  tend  to  support 
his  views.  It  irf  the  gathering  place  of  those  “who  can 
do”  in  contradistinction  to  those  “who  have.”  As  in¬ 
dicated  in  another  discussion  on  this  page,  the  depart¬ 
ments  have  production  and  labor  divisions  which  are 
fast,  taking  over  the  management  of  their  contractor’s 
enterprises,  while  the  War  Credits  Board  is  providing 
for  financial  needs.  When  plant  owners  become  operat¬ 
ing  superintendents  for  the  government,  the  engineer, 
not  the  banker,  is  the  pivotal  factor.  What  of  this  new 


order  will  remain  permanent,  time  only  can  tell.  When 
peace  comes  the  cause  of  the  present  conditions — ^tre¬ 
mendous  government  contracts — will  have  disappeared. 
Nevertheless,  the  engineer’s  position  will  have  been 
strengthened  by  the  dominant  place  he  will  have  held 
during  the  interval. 

Even  those,  therefore,  who  may  disagree  with  Dr. 
Mann’s  economic  interpretation  must  grant  the  validity 
of  his  plea  for  closer  cooperation  between  the  schools 
and  industry  and  for  “more  attention  to  the  appraise¬ 
ment  of  values  and  costs.”  The  country,  no  less  than 
the  profession,  will  be  the  gainer. 

Create  a  Competent  Commission  for 
Federal  Water-Power  Control 

The  administration  Water  Power  Bill,  now  before 
the  House  of  Representatives,  is  undoubtedly  an 
attempt  in  good  faith  to  end  the  long  deadlock  over 
water-power  legislation  and  pass  a  bill  which  will  en¬ 
courage  private  capital  to  undertake  the  development  of 
water  power  on  rivers  and  lands  which  are  under  Fed¬ 
eral  control. 

The  bill  provides  for  complete  government  control  and 
regulation  of  each  water-power  project  from  its  incep¬ 
tion.  The  issue  of  securities,  accounting,  character  of 
plant  to  be  installed,  service  to  be  rendered  and  rates 
to  be  changed,  all  are  subject  to  control  by  a  Federal 
commission  plus  such  control  as  state  public  service 
commissions  may  exercise.  When  a  licensee’s  property 
is  valued  for  rate-making  purposes,  nothing  is  to  be 
allowed  for  good  will  or  going  value  or  for  the  increase 
in  value  of  lands  or  water  rights  after  their  purchase. 

Under  these  conditions,  everything  depends  on  the 
manner  in  which  the  government  regulation  is  exercised. 
Given  fair  and  intelligent  administration,  a  water-power 
company  might  be  secure;  but  it  will  have  to  run  the 
risk  that  the  control  exercised  by  the  commission  will 
be  at  various  times  more  or  less  arbitrary  and  that  some 
administration  may  come  into  power  which  will  be  more 
inclined  to  seek  popularity  by  lowering  rates  to  con¬ 
sumers  than  to  administer  even-handed  justice. 

The  most  beneficial  amendment  which  could  be  made 
to  the  bill  would  be  to  create  a  permanent  commission 
to  have  charge  of  water-power  development  in  place  of 
a  commission  made  up  of  the  Secretaries  of  War,  Agri¬ 
culture  and  the  Interior  Department,  as  now  provided. 
These  Cabinet  officers  have  already  more  duties  devolv¬ 
ing  upon  them  than  they  can  properly  perform.  They 
cannot  possibly  give  more  than  perfunctory  attention  to 
water-power  development,  which  is  a  task  in  itself  so 
large  that  it  should  command  the  entire  time  of  three 
of  the  ablest  men  th'it  can  be  found. 

Further  than  this,  with  a  water-power  commission 
made  up  of  the  three  Secretaries  named,  the  member¬ 
ship  of  the  commission  will  be  liable  to  entire  change 
every  time  a  change  in  administration  occurs,  to  say 
nothing  of  changes  which  will  occur  in  the  Cabinet 
officers  named  during  a  Presidental  term.  These  changes 
may  and  probably  will  mean  that  radical  changes  in  the 
policy  and  practice  of  the  commision  will  be  likely  to 
occur  every  four  j^ears.  If  nothing  worse  occurs,  ther 
is  every  probability  that  the  commission’s  work  would 
be  subject  to  serious  delay  at  such  times  of  change.  It  is 
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easy  to  forsee.  for  example,  a  water-power  company 
held  up  in  important  work,  perhaps  past  a  season  when 
the  stage  of  water  is  such  that  the  work  could  be  done 
ut  all,  because  a  new  administration  had  not  informed 
Itself  sufficiently  to  act. 

At  present  Congres.sional  investigating  committees 
are  revealing  to  the  public  how  lamentably  inefficient 
has  been  the  conduct  of  the  public’s  business  directly 
under  the  authority  of  Cabinet  officers  in  some  of  the 
most  important  matters  relating  to  the  war.  It  is  surely 
a  favorable  time,  therefore,  to  urge  upon  Congress  that 
Federal  control  of  water  power  be  placed  in  the  hands 
of  men  who  will  measure  up  to  the  size  of  the  job. 

It  should  be  possible  to  amend  the  bill  to  provide  for 
a  commission  of  three  appointees  with  a  six-year  term 
of  office,  the  term  of  one  member  expiring  every  two 
years.  That  would  make  any  changes  in  policy  due  to 
changes  in  the  personnel  of  the  commission  gradual, 
instead  of  revolutionary,  and  would  provide  two  com¬ 
missioners  to  carry  on  the  business  without  interruption 
while  a  new  appointee  was  learning  his  duties. 

If  in  addition  Congress  should  provide  that  at  least 
one  of  the  members  of  the  commission  should  be  an 
engineer  familiar  with  the  art  of  power  development, 
there  would  be  a  far  better  prospect  that  capital  would 
be  encouraged  to  undertake  on  a  large  scale  the  devel¬ 
opment  of  projects  under  the  law.  There  would  be  a 
far  better  prospect,  too,  that  the  public  interest  would 
be  adequately  protected.  Three  broad,  far-seeing  men 
provided  with  the  authority  given  in  this  bill  might 
accomplish  a  vast  deal  in  the  development  of  the  nation’s 
water-power  resources,  where  the  same  authority  in  the 
hands  of  three  ex-officio  Cabinet  officers  would  accom¬ 
plish  very  little. 

What  About  the  Small  Railroads? 

S  THE  Administration  to  do  nothing  with  the  short 

railroads?  When  the  President  announced,  Dec.  26, 
that  the  Government  would  as  a  war  measure  take  over 
the  railroads,  there  was  no  suggestion  that  he  did  not 
mean  all  of  them.  And  the  notices  served  on  the  vari¬ 
ous  managers  seemed  indication  enough  that  all  were 
to  be  included.  Yet  it  now  appears  from  Director  Gen¬ 
eral  McAdoo’s  recent  remarks  to  the  Senate  committee 
that  some  of  the  small  lines,  deemed  non-essential  to  war 
work,  are  left  to  their  own  resources;  that  the  notices 
actually  served  on  them  were  departmental  errors. 

Is  this  fair  to  the  short  lines?  Excluded  from  the 
general  scheme,  they  can  hope  for  little  consideration 
from  the  Administration.  The  Government  has  under¬ 
taken  to  operate  the  railroads  to  meet  the  war’s  needs, 
and  by  Government  decree  these  short  lines  have  noth¬ 
ing  to  do  with  the  war’s  needs.  Many  of  the  short  lines 
have  always  been  much  at  the  mercy  of  the  trunk  lines 
which  afforded  their  only  connection  with  the  rest  of  the 
world;  but  they  usually  had  something  in  the  way  of  ad¬ 
ditional  business  to  offer  the  ts'unk  lines  as  an  argument 
'or  traffic  arrangements.  Now  the  Government  is  not 
seeking  additional  business;  it  is  concentrating  on  war 
needs,  and  the  small  roads  may  well  be  apprehensive  at 
being  left  out  of  the  scheme. 

So,  too,  if  the  Administration  is  to  pick  and  choose 
''  hich  railroads  it  shall  operate,  may  it  not  with  equal 
'ea.son  choose  between  the  different  lines  of  a  single  rail¬ 


road  system?  The  trunk  line  as  the  public  knows  it  is 
usually  made  up  of  many  corporate  units  built  around 
the  main  unit.  Some  of  these  are  owned  outright  by 
the  main  unit,  some  are  under  lease,  some  are  held  by 
rather  loose  agreements.  The  Division  of  Valuation 
of  the  Interstate  Commerce  Commission  is  well  aware 
that  it  is  not  always  easy  to  determine  whether  for  valu¬ 
ation  purposes  a  line  is  or  is  not  part  of  the  main  sys¬ 
tem.  Does  the  Director  General  of  Railroads  intend 
to  treat  the  large  railroads  as  a  whole,  or  will  he  con¬ 
clude  that  loosely  owned  branch  lines  that  are  not  needed 
for  war  purposes  can  be  left  to  shift  for  themselves? 

And  what  after  the  war?  The  owners  of  the  large 
roads  have  asked  the  Administration  when  their  prop¬ 
erty  will  be  returned  to  them.  It  is  common  opinion 
that  it  never  will  be.  If  so,  public  sentiment  will  hardly 
enthuse  over  the  absorption  after  the  war  of  odds  and 
ends  deemed  unnecessary  during  the  war.  But  surely 
the  Government  will  not  take  all  of  the  best  and  stop 
there.  If  the  principle  of  government  ownership  is  ul¬ 
timately  adopted  it  should  be  applied  impartially  to  all 
railroads.  And  to  reassure  the  public  on  this  point,  as 
well  as  to  save  the  owners  of  the  small  roads  from 
immediate  loss,  the  Director  Cieneral  should  assume  re- 
■sponsibility  now  for  all  of  the  railroads. 


Government  Operation  of  Industries 

N  THE  earliest"  war  contracts,  manufacturers  and 

builders  were  more  or  less  independent  agents.  To¬ 
day  the  inefficient  ones  are  being  reduced  to  the  role  of 
government  superintendents.  The  movement  is  signifi¬ 
cant.  Industry,  as  well  as  the  railroads,  is  coming 
under  complete  government  control.  For  the  time  it 
is  not  clear  whether  efficient  contractors — and  the  word 
contractor  is  here  taken  in  a  general  sense — will  main¬ 
tain  their  independence.  The  really  efficient  companies, 
though,  are  so  few  that  the  sweeping  statement  is  war¬ 
ranted. 

The  first  result  of  federal  control  will  be  a  new  sys¬ 
tem  of  letting  contracts.  If  the  government  assumes  all 
risks,  it  will  pay  only  a  management  and  a  plant  rental 
fee.  Private  profits  will  cease.  The  public,  which  takes 
the  risks,  will  take  the  profits. 

The  argument  will  here  be  applied  to  the  “cost  plus 
profit’’  form  of  contract,  though  it  holds  equally  well  for 
the  “fixed-sum”  type. 

In  “cost-plus”  contracts,  the  government  necessarily 
has  taken  the  price  risks  as  to  materials  and  labor. 
Now  the  assumption  of  responsibility  is  more  complete. 
Originally  the  government  merely  paid  the  bills. 
Months  ago  it  began  insuring  the  procurement  of  ma¬ 
terials.  Now  it  is  beginning  to  assume  responsibility 
for  labor  supply.  In  other  words,  it  is  taking  all  labor 
and  materials  risks. 

It  is  also  attacking  management  problems.  Progress 
charts  are  discovering  delayed  production,  and  produc¬ 
tion  specialists  are  being  sent  to  cure  the  ills  disclosed. 
Labor,  as  well  as  materials  and  equipment  problems  and 
inefficiency,  comes  within  their  purview.  The  govern¬ 
ment  is  thus  assuming  the  management  risk. 

Finally,  if  a  contractor  is  in  difficulty  financially,  if 
the  banks  will  not  carry  him  longer,  the  government  ex¬ 
tends  the  necessary  credit.  It  is  taking  the  financial 
risk. 
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American  Road-Building  Work  in  French 
War  Zone  Organized 

Inspection  of  British  and  French  Systems  by  United  States  Highway  Engineer  OflBcers  Aids  in 
Development  of  Methods-  Waterbound  Macadam  the  Main  Reliance 

By  ROBERT  K.  TOMLIN,  jR. 

KormtTly  MaiiHKing  Kdltor,  and  now  War  ('orreapondent 
In  France,  of  "Knclneerlng  Newn-Record” 


American  road  construction  and  maintenance 
work  in  that  part  of  France  assifirned  to  United 
States  troops  has  been  definitely  organized,  and  I 
was  given  an  opportunity  at  the  office  of  the  Director 
General  of  Transportation,  American  Expeditionar>’ 
Force,  of  learning  some  of  the  general  features  of  how 
the  immense  task  of  maintaining  our  highway  lines  of 
communication  will  be  handled.  As  yet  no  large-^cale 
field  operations  have  been  undertaken  by  our  road-build¬ 
ing  forces,  but  the  nucleus  of  American  engineer  of¬ 
ficers,  who  were  sent  to  France  some  time  ago,  and  who 
will  become  the  administrative  heads  in  charge  of  the 
several  subdivisions  of  the  great  project,  have  been 
spending  their  time  in  inspections  of  the  British  and 
French  lines  of  communication,  in  conferences  with  the 
officers  in  charge  of  these  operations  for  our  Allies,  and 
in  formulating  plans  for  our  own  work.  As  a  result  of 
this  cooperation  our  road  engineers  have  been  able  to 
utilize  to  great  advantage  the  experiences  of  the  French 
and  British  and  to  blend  these  with  the  best  American 
practice  in  mapping  out  the  work  to  which  they  have 
been  assigned. 

The  Manager  of  Roads 

All  road-building  and  maintenance  work  in  the  Ameri¬ 
can  territory  has  been  placed  under  the  general  control 
of  the  Director  General  of  Transportation,  who  has 
delegated  the  responsibility  for  all  highway  operations 
to  a  Manager  of  Roads,  with  an  organization  of  his 
own.  The  Manager  of  Roads  is  well  known  profession¬ 
ally,  a  member  of  both  the  American  Society  of  Civil 
Flngineers  and  the  British  In.stitution  of  Civil  Engi¬ 
neers,  and  recently  gave  up  his  consulting  practice  to  be¬ 
come  one  of  the  admini.strative  heads  of  a  commission 
directing  municip.al  subway  construction  operations  in¬ 
volving  the  expenditure  of  many  millions  of  dollars.  It 
is  not  permitted  to  mention  by  name  the  men  who  are 
handling  the  road  work.  The  Manager  of  Roads  will 
concern  himself  principally  with  the  executive  end  of 
the  highw'ay  work,  while  the  actual  field  operations  will 
be  in  the  hands  of  special  road  building  and  quarry  regi¬ 
ments,  such  as  those  in  behalf  of  which  Engineering 
News-Record  conducted  its  recent  recruiting  campaigns. 
The  relations  between  the  staff  of  the  Road  Manager 
and  the  technical  troops  in  the  field  will  be  somewhat 
similar  to  those  which  ordinarily  exist  between  a  State 
Highway  Department  and  a  contractor.  The  Office  of 
Road  Manager,  however,  will  not  only  designate  where 
work  will  be  done,  but  will  also  relieve  the  field  officers 
of  the  routine  involved  in  getting  shipments  of  construc¬ 
tion  plant,  materials  and  supplies  to  specific  places  and 
at  specific  times.  The  Road  Manager’s  office  will  be,  in 


effect,  a  sort  of  clearing-house,  a  place  where  the  efforts 
of  the  various  construction  regiments  will  be  coordi¬ 
nated  and  rendered  of  maximum  value.  It  will  ser\’c 
also  as  a  sort  of  priority  board  in  the  distribution  of 
such  materials  as  the  output  of  crushed  stone  from 
quarries. 

Work  Departmentalized 

Under  the  Road  Manager  will  be  various  department 
heads.  The  organization  chart,  which  1  was  permitted 
to  examine,  shows  such  titles  as  Deputy  Manger  of 
Roads,  Road  Engineer,  Assistant  Road  Engineer,  Super¬ 
intendent  of  Supplies,  Superintendent  of  Equipment 
(who  will  be  a  mechanical  engineer).  Superintendent  of 
Quarries,  Engineer  of  Bridges,  and,  a  very  significant 
title.  Superintendent  of  Business  Affairs.  There  will 
also  be  a  General  Superintendent  of  Construction  and 
division  engineers  assigned  to  prescribed  areas  occupied 
by  American  troops.  The  organization  scheme  was  de¬ 
veloped  only  after  a  careful  study  of  the  British  and 
French  systems. 

In  making  a  tour  of  the  office  of  the  Road  Manager 
I  saw  many  familiar  faces.  There  were  engineers  from 
State  Highway  Departments,  who  know  construction 
methods  in  detail,  men  who  have  seen  service  in  United 
States  Office  of  Public  Roads  at  Washington,  men  who 
have  formerly  been  consulting  engineers  and  city  en¬ 
gineers  back  in  the  “States”;  men  who  had  served  on 
the  faculties  of  our  engineering  colleges;  bridge  design¬ 
ers,  computers,  and  so  on,  right  down  the  line  to 
draftsmen,  clerks  and  stenographers.  All,  of  course, 
were  in  uniform,  with  the  castle  insignia  on  collar  band 
denoting  the  Corps  of  Engineers.  It  is  no  inexperiencotl 
corps  of  road  builders  who  form  this  staff  of  the  Man¬ 
ager  of  Roads.  Each  is  a  specialist  in  his  line,  with 
years  of  practical  training  back  of  him,  and  when  1 
left  the  building  I  carried  away  the  impression  that  our 
highway  work  is  in  the  hands  of  men  eminently  quali¬ 
fied  for  the  work  to  be  done — men  who  have  given  up 
positions  of  great  responsibility  back  home  to  place  at 
the  disposal  of  the  Government  their  specialized  knowl¬ 
edge  of  engineering  administration  and  of  the  variou.-^ 
branches  of  road  construction  and  maintenance. 

So  much  for  the  general  scheme  of  organization — and 
it  must  be  stated  in  general  terms  only,  for  these  arc 
not  times  when  it  is  desirable  to  be  specific.  The  road 
building  and  quarry  regiments  from  the  States  will 
reach  the  scene  of  action  completely  equipped  with  the 
construction  plant  necessary  to  the  efficient  conduct  of 
their  operations  in  the  field.  Much  of  the  French  work. 
I  learn,  has  been  done  by  hand.  For  example,  a  Freni  h 
officer  told  me  yesterday  that  the  bulk  of  the  stone  be 
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used  for  road  maintenance  work  was  quarried  and 
crushed  by  hand.  With  mechanical  crushers  the  Ameri¬ 
can  forces  will  be  able  to  effect  a  great  increase  in  out¬ 
put  of  crushed  stone  from  quarries.  And  on  this  subject 
of  crushers  an  interesting  point  developed.  It  appears 
that  the  prevalent  rock  for  road  building  in  France  is 
a  very  soft  limestone,  so  soft,  in  fact,  that  it  is  apt  to 
clog  a  crusher  of  the  gyratory  type.  For  this  material, 
therefore,  a  jaw-crusher  rather  than  a  gyratory  crusher 
would  .seem  to  be  best  adapted. 

British  and  French  Methods 

I  have  said  before  that  the  American  road  engineers 
have  been  making  frequent  trips  back  of  the  British 
and  French  lines.  They  told  me  some  of  the  results 
of  their  observations.  The  waterbound  macadam  road 
is  in  almost  universal  use,  although,  I  believe,  the  Brit¬ 
ish  have  a  small  mileage  of  tarred  surface.  From  what 
1  can  learn  the  caption  “Macadam  Roads  Best  for  War 
Traffic,”  which  appeared  over  the  editorial  in  Engineer¬ 
ing  News-Record  of  Sept.  13,  1917,  and  to  which  excep¬ 
tion  was  taken  in  a  number  of  letters  to  the  editor,  needs 
no  revision.  A  tour  of  the  front,  I  have  heard,  alters 
many  preconceived  opinions  as  to  types  of  road  con¬ 
struction  adapted  to  conditions  of  actual  warfare.  In 
any  event  I  have  not  been  able  to  verify  any  reports  as 
to  the  extensive  use  of  any  of  the  so-called  “permanent” 
types  of  road  surface  by  the  Allied  forces.  It  is  possi¬ 
ble,  1  understand,  that  some  form  of  surface  other  than 
straight  waterbound  macadam  may  be  used  far  back 
from  the  front  line  trenches,  but  macadam  seems  to  be 
the  main  reliance  in  any  territory  where  operations  are 
at  all  active. 

American  highway  engineers  seem  to  be  greatly 
pleased  with  the  properties  of  the  French  limestone  as 
a  material  for  speedy  road  construction.  It  is  very  soft, 
and  compacts  quite  readily  under  a  road  roller,  and  is 
the  chief  reliance  as  a  road-building  material,  although 
it  requires  constant  maintenance.  A  limited  amount  of 
trap-rock  is  available  and  a  French  engineer,  now  re¬ 
turned  from  active  service,  told  me  on  his  section  of 
road  work  he  employed  slag  successfully.  The  roads 
where  the  slag  was  used,  however,  were  near  industrial 
centers  where  supplies  of  this  material  could  be  secured 
without  the  necessity  of  a  long  haul.  One  objection  to 
the  waterbound  macadam  road,  I  And,  is  the  dust  which 
rises  from  it  under  traffic  during  dry  periods  in  sum¬ 
mer.  Some  use  of  oil  as  a  binder  and  dust  palliative 
may  be  tried,  but  I  hear  that  it  is  next  to  impossible  to 
secure  any  quantity  of  bituminous  material  for  road 
work  in  France  today.  In  certain  of  the  towns  near 
the  front  there  are  large  signs  along  the  roadside  cau¬ 
tioning  the  drivers  of  motor  trucks,  or  camions  as  they 
call  them  here,  to  drive  slowly.  Fast  driving,  with  its 
attendant  dust  clouds,  is  apt  to  draw  artillery  fire  on 
the  roads. 

Maintenance  the  Chief  Problem 

The  chief  problems  of  the  American  road-builders 
over  here  will  relate  to  maintenance,  as  the  mileage  of 
existing  French  roads  is  very  great;  one  estimate  placed 
it  at  1  mile  of  road  to  every  H  sq.mi.  of  ground  surface. 
N'‘w  construction  will  take  the  form  of  widening  roads 
already  built.  While  the  French  national  roads  have 
ample  widths,  some  of  the  secondary  routes  having 


widths  of  18  ft.  must  be  widened  to  about  34  ft.  These 
roads  generally  have  extensive  berms  so  that  the  widen¬ 
ing  operation  merely  entails  the  placing  of  road  meUil 
on  both  sides  for  the  extra  width  desired  without  dis¬ 
turbing  the  existing  drainage  ditches  or  interrupting 
traffic.  Where  new  roads  must  be  built  observers  state 
that  the  French  lay  the  bottom  course  of  one-man  stone 
b^  hand,  while  it  is  common  in  British  military  practice 
merely  to  dump  the  atone  for  the  bottom  course  directly 
upon  the  subgrade  without  any  very  refined  attempt  in 
the  placing  of  the  stones.  On  this  base  course,  10  or 
12  in.  in  thickness,  is  spread  a  layer  of  2*-in  stone  and 
on  top  screenings  are  placed  and  rolled.  The  English 
have  used  tarring  to  a  limited  extent,  generally  in  the 
vicinity  of  hospitals. 

Military  roads  of  course  are  subjected  to  unusually 
severe  loadings  and  the  “tank,”  with  its  cleated  cater¬ 
pillar  traction  bands — a  load  of  perhaps  30  tons  on  a 
4-ft.  wheel  base — is  a  disturbing  factor  to  the  officer  in 
charge  of  road-maintenance.  Artillery’  loads  of  18  tons 
on  one  axle,  I  am  told,  are  not  unusual.  As  for  the  tank, 
I  understand  that  it  is  kept  off  the  roads  wherever  possi¬ 
ble;  if  it  must  take  to  the  right  of  way  a  road-mainte¬ 
nance  crew  follows  in  its  wake.  The  tank  also  has  given 
the  bridge  builders  something  to  worry  about. 

Plank  Roads  Near  Front 

Where  highways  must  be  advanced  close  to  the  front 
lines  the  construction  type  takes  the  form  of  plank  road. 
In  this  territory  the  ground  may  be  merely  a  succession 
of  shell  craters,  so  irregular  in  surface  contour  as  to 
preclude  any  of  the  ordinary  types  of  construction  with¬ 
out  elaborate  grading  operations.  In  this  work  plank 
of  a  standard  length  and  cross-sectional  area,  5x9  in. 
by  9  ft.  is  employed.  Three  of  these  plank  are  laid 
parallel  to  the  longitudinal  axis  of  the  road,  like  bridge 
stringers,  and  the  surface  timbers  are  laid  transversely 
on  the  stringers,  to  which  they  are  spiked.  At  each  side 
longitudinal  guard  timbers  are  spiked  and  the  surface 
is  built  with  a  pitch  of  3  in.  toward  one  side  to  shed 
water.  This  plank  construction  generally  is  only  wide 
enough  for  one-way  traffic. 

American  officers  are  enthusiastic  over  the  excellent 
system  of  traffic  regulation  on  military  roads  used  by 
the  English.  At  specified  points  military  “traffic  cops” 
are  stationed  and  are  provided  with  red,  green  and 
white  signals — flags  by  day  and  small  lamps  by  night. 
A  red  signal  brings  traffic  to  a  stop,  green  slows  it  down, 
while  white  means  “all  clear.”  When  large  stores  of 
munitions  and  supplies  are  in  transit  the  traffic  is  said 
to  compare  in  density  to  that  on  Fifth  Avenue,  New 
York,  while  the  actual  tonnage,  of  course,  is  much 
greater. 

It  may  happen  that  a  brigade  of  artillery,  stationed 
in  fields  alongside  the  road,  is  suddenly  called  into  ac¬ 
tion.  The  road  police  stop  ail  motor-truck  traffic  in¬ 
stantly,  get  the  right-of-way  clear  so  that  the  artillery 
may  reach  its  position  without  delay.  Another  feature 
of  the  road  work  is  the  prevalence  of  the  large  sign¬ 
boards  indicating  the  way  to  different  towns. 

At  night,  of  course,  it  is  dangerous  for  vdiicles  to 
show  lights,  and  to  aid  the  driver  in  keeping  on  the 
right-of-way  wooden  pickets,  whitewashed,  are  driven 
along  the  outer  edges  of  the  roads  at  about  10-fc.  in- 
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tervals.  I  was  talkitiK  la.st  niRht  to  an  Ameriran  am¬ 
bulance  driver  who  had  seen  service  in  the  Verdtin 
sector,  and  he  told  me  that  it  was  a  favorite  stunt  of 
the  Boche  airmen  to  fly  low  over  the  road  at  nittht  when 
supplies  were  beint;  brouttht  up  and  rake  the  center  line 
with  machine  jfuns  in  an  effort  to  “tret”  the  drivers  of 
the  camions. 

On  the  question  of  plant  for  road  buildintr.  the  Ameri¬ 
can  engineer  officers  w’ith  whom  I  spoke  pointed  out  the 
danger  of  a  steam-roller  near  the  front.  Puffs  of  smoke 
or  exhaust  steam  disclose  the  position  of  work  to  the 
enemy.  Gasoline-driven  machines  are  preferred  on  ac¬ 
count  of  what  I  suppose  a  naval  man  woqld  call  their 
“low  visibility,”  although  the  steam  outfits  are  useful 
further  back.  The  exhaust  steam  and  smoke  from  a 
road  roller  makes  a  fine  tartret  for  shells  or  bombs,  and 


much  of  the  road  work  must  be  done  in  the  danger  zone 
In  rei^ard  to  gasoline  machines,  the  single-cylinder  typ< 
is  not  regarded  with  favor,  preference  being  given  to 
the  two-cylinder  machine  as  more  dependable.  If  th* 
engine  stalls  it  is  generally  a  long  way  back  home. 

Narrow-gage  track  is  a  big  factor  in  the  transporta¬ 
tion  problem  and  I  hope  in  later  reports  to  give  some 
of  the  details  as  to  laying  and  handling  of  these  unit.s. 
Standard-gage  railroad  track,  narrow-gage  industrial 
track,  and  waterbound  macadam  highway  for  motor-truck 
traffic  form  the  great  triumvirate  of  transportation  used 
in  France  today.  It  is  significant  in  the  scheme  of  *»r 
ganization  behind  the  fighting  front  that  the  control  ot 
all  of  these  aids  to  the  movement  of  supplies,  munitions 
and  men.  is  centralized  in  one  department,  that  of  Di¬ 
rector  General  of  Transportation. 


Concrete  Plant  on  Boston  Dry  Dock  Almost  Automatic 

Heavy  Rock  Excavation  Under  Way  with  Well  Drills  and  Railroad  Shovels— 55-Foot  Rise 
to  Dump  Curtails  Output— Six-Inch  Pump  Handles  l^eakage  Under  60-Foot  Head 

By  Edmund  M.  Blake 

Formerly  KnKineer,  MolbroDk.  A  Kollinx  I'oriMtrutioii.  New 
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An  ELECTRICALLY -operated,  lielt-fed  con¬ 
crete  plant  of  100  yd.  an  hour  capacity  in  which 
hands  convey  none  of  the  material  from  the  time 
of  its  receipt  until  it  is  deposited  as  mixed  concrete  in 
the  form  is  in  use  on  the  dry  dock  being  built  for  the 
Commonwealth  of  Massachusetts  at  Boston  by  the  Hoi- 

I 

brook.  Cabot  &  Rollins  Corporation.  The  plant  is  sup¬ 
plied  even  to  the  cement  by  belt  conveyors,  and  concrete 
is  transported  by  rail  and  placed  through  chutes  by  a 
hoisting  tower  traveling  down  the  center  of  the  dock. 

The  site  of  the  dock  was  dredged  free  of  all  but 
about  60,000  yd.  of  earth  excavation,  which  consisted  of 
clay  and  hardpan,  some  630,000  yd.  of  which  was  taken 
out  and  dumped  at  .sea  before  closing  the  cofferdam. 
The  remaining  earth  and  about  90,000  yd.  of  slate  rock 
above  subgrade  are  being  removed  principally  by  two 
large  steam  shovels,  the  drilling  of  the  rock  being  done 
by  well  drills.  The  output  of  the  shovels  is  limited  by 
the  long  switchback  haul  required  to  climb  56  ft.  out 
of  the  hole  to  the  dumping  level.  Although  some  diffi¬ 
culty  was  experienced  with  a  section  of  the  first  closure 
cofferdam,  all  movement  ceased  after  the  break  was 
stopped  with  a  new  section  of  cofferdam  and  a  large 
tonnage  of  riprap,  and  the  14-acre  hole  is  one  of  the 
driest  deep  coffers  ever  pumped.  During  high  tide 
without  rain,  one  6-in.  centrifugal  pump  discharging 
1100  gal.  per  min.  against  a  54-ft.  head  balances  the 
leakage. 

The  dry  dock,  1200  ft.  in  length  over  all  and  1.50  ft. 
in  width  at  the  top,  was  designed  to  take  1000-ft.  ves¬ 
sels,  and  will  accommodate  the  largest  naval  or  merchant 
ships  afloat.  One  of  the  most  interesting  features  of 
the  design,  which  was  briefly  outlined  on  page  740 
of  the  Engineering  Record  for  Dec.  11,  1916,  is  the  plan 
of  stopping  the  excavation  for  a  great  part  of  the  width 
of  the  dock  walls  as  soon  as  a  good  footing  is  reached, 
which  in  places  is  10  ft.  or  more  above  the  elevation  to 
which  the  floor  of  the  dock  must  be  excavated.  The 


dwk  is  pmvided  with  an  intermediate  sill  by  which  it 
is  possible  to  make  use  of  it  in  two  compartments,  one 
668  ft.  long  and  the  other  520  ft.  long.  The  elevation 
of  the  dock  floor  is  38.26  ft.  below  mean  low  water.  The 
entire  interior  wall  surface  of  the  dock  will  be  fini.shed 
with  cut  granite.  The  pumping  plant  will  consist  of 
three  54-in.  centrifugal  pumps  each  operated  by  an 
1120-hp.,  3-pha8e,  60-cycle  motor  using  current  at  2300 
volts,  and  capable  together  of  emptying  the  entire  dry- 
dock  in  about  two  hours  with  the  caisson  gate  clo.sed  at 
‘or  near  low  water.  The  pumps  will  operate  at  240 
r.p.m.,  and  are  specified  to  have  an  average  capacity  of 
80,000  gal.  per  min.  each  of  sea  water,  this  capacity 
varying  with  the  fall  of  the  water  inside  the  dock.  It 
is  understood  that  they  are  to  be  tested  at  100,000  gal. 
per  min.  each. 

Prior  to  the  execution  in  the  fall  of  1915  of  the 
present  construction  contract,  bulkheads  had  been  built 
on  the  South  Boston  flats  by  the  Commonwealth  of 
Massachusetts,  inclosing  the  area  of  the  site  except  at 
its  eastern  end.  The  space  between  the,se  bulkheads  wa.s 
filled  in  by  hydraulic  dredging  of  some  nearby  channels. 
This  left  the  site  inclosed  on  two  sides  by  filled  areas, 
and  on  the  third  side  by  the  shore.  This  land  is  to  be 
brought  up  to  16  ft.  above  mean  low  water  and  on  it 
are  to  be  erected  eventually  the  various  shop  build¬ 
ings  necessary  to  the  operation  of  the  dry  dock.  Con¬ 
siderable  settlement,  which  is  now  at  an  end,  took  place 
over  the  filled  areas. 

Of  a  totally  different  type  from  the  cofferdam  for  the 
Forty-sixth  Street  Pier  in  New  York  City,  built  by  the 
same  contracting  firm,  which  surprised  engineers  by  the 
small  amount  of  leakage  developed,  the  area  pumped  for 
the  Boston  Dry  Dock  has  nevertheless  proved  practically 
as  dr>’,  though  nearly  four  times  as  great  as  that  un¬ 
watered  for  the  pier.  Although  the  entire  site  of  the 
Boston  Dry  Dock  was  once  in  the  harbor,  it  is  now 
inclosed  on  three  sides  by  extensive  fills  and  on  the 
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fourth  by  a  cofferdam  only  about  500  ft.  long,  the  water 
outside  of  which  is  about  25  ft.  deep;  while  the  coffer¬ 
dam  at  the  Forty-sixth  Street  Pier,  approximately  800 
ft.  in  length,  stood  in  about  30  ft.  of  water.  The  Forty- 
sixth  Street  Pier  cofferdam  was  kept  dry  by  a  10-in.  and 
a  6-in.  pump,  each  running  about  half  the  time,  while 
the  Boston  Dry  Dock  cofferdam  and  fills  are  so  tight  that 
the  leakage  at  high  tide  is  balanced  by  a  single  6-in. 
centrifugal  pump  throwing  a  measured  discharge  of 
about  1100  gal.  per  minute. 

The  pumps  at  the  Boston  Dry  Dock  have  been  set  at 
the  site  of  the  rudder  pit,  which  was  excavated  and  used 
for  a  sump.  Two  6-in.,  one  4-in.,  and  one  3-in.  pump, 
ail  electrically  driven,  are  installed  to  provide  against 


good  deal  of  material  was  removed  with  the  750-ft. 
Lidgerwood  cableway  spanning  the  dock.  Some  rock 
and  earth  have  also  been  removed  with  locomotive 
cranes  and  a  stiffleg  derrick  located  just  east  of  the 
apron  at  the  outer  end  of  the  dock. 

The  rock  encountered  was  found  to  be  finely  laminated 
slate,  which  broke  out  in  thin  sheets.  This  made  it 
entirely  unsuitable  for  crushing  to  use  in  concrete  or 
for  plum  stones  in  cyclopean  masonry.  The  formation 
dips  about  50  deg.  to  the  north,  and  its  surface  is  ver\’ 
irregular,  rising  from  an  elevation  15  ft.  below  the 
dock  floor  at  a  few  points  to  28  ft.  above  the  floor  in 
other  places.  The  large,  thin  .slabs  into  which  much  of 
it  breaks  up  under  blasting  are  easily  crushed  by  the 
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contingencies  and  give  extra  capacity  for  handling  the 
water  from  heavy  rains.  Whichever  pump  is  in  steady 
use  is  controlled  by  a  switch  operated  electrically  by  a 
float  in  the  sump  which  is  connected  with  an  auto¬ 
matic  compensating  starter.  » 

The  earth  over  the  site  of  the  dry  dock  was  excavated 
by  a  large  clamshell  dredge  and  dumped  at  sea  between 
November,  1915,  and  September,  1916,  during  which 
time  629,900  yd.  were  taken  out.  About  650,000  yd.  of 
dredging  remains  to  be  done  in  the  approach  channel 
leading  up  to  the  dry  dock.  Most  of  this  material  will 
be  distributed  as  fill  over  the  areas  between  the  bulk¬ 
heads  on  the  north  and  south  sides  of  the  dock  area. 
With.n  the  cofferdam  most  of  the  excavation  has  been 
carried  on  with  two  Marion  steam  shovels,  although  a 


steam-shovel  teeth.  The  heaviest  part  of  the  rock  ex¬ 
cavation,  lying  along  the  south  side  of  the  dock  site, 
has  been  taken  out  so  far  by  a  No.  76  model  shovel, 
while  a  No.  60  model  shovel  is  operating  along  the  op¬ 
posite  side  of  the  dock.  This  work  was  begun  at  the 
east  end  and  carried  west,  but  the  movement  of  these 
shovels  has  been  reversed  at  times  when  the  area  to 
be  excavated  made  this  shift  advisable.  In  general,  the 
rock  is  taken  out  to  subgrade.  Between  85,000  and 
90,000  yd.  of  rock  are  to  b^  removed,  of  which  the 
monthly  estimates  showed  about  45,000  yd.  to  have  been 
removed  between  Jan.  18,  1917,  and  Sept.  1.  This  rate 
of  progress,  owing  to  many  delays  during  that  period, 
does  not  approach  the  maximum  rate  of  removal  possible 
under  favorable  conditions.  The  larger  shovel  on 
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several  days  has  excavated  from  800  to  950  yd.  and  could 
improve  greatly  on  this  record  if  material  could  be  re¬ 
moved  from  the  hole  at  a  more  rapid  rate.  From  the 
first  of  September  until  Dec.  25,  however,  80,000  yd.  of 
rock  and  35,000  yd.  of  earth  were  excavated,  leaving 
about  10,000  yd.  of  rock  and  8000  yd.  of  earth  yet  to  be 
taken  from  the  dm-k  area.  During  the  cold  months 
attention  is  l)eing  concentrated  on  the  excavation  for 
the  dock  floor  drainage  conduits,  where  8000  yd.  of  rock 
are  to  be  removed  by  hand.  This  work  is  to  be  com¬ 
plete  early  in  the  spring  .so  that  the  conduits  and  dock 
floor  may  be  placed,  making  possible  a  more  conveni¬ 
ent  track  layout  for  the  transportation  of  materials  in 
the  dwk. 

The  rock  is  drille<l  for  bla.sting  with  two  to  six  Cy¬ 
clone  well  drills  which  put  6-in.  holes  down  to  subgrade. 
Low-freezing  40  per  cent.  Rendite  is  used,  and  it  is 
estimated  that  about  2.39  tons  of  the  slate  rock  are 
loosened  per  stick  of  dynamite,  or  about  3.82  tons  per 
|M)und  of  dynamite.  In  the  average  large  blasts,  about 
2200  sticks  or  1375  lb.  of  dynamite  are  used.  In  a  few 
ca.ses,  however,  as  much  as  1,'  tons  of  dynamite  have 
lieen  set  off  in  a  single  bla.st.  In  addition  to  the  well 
drills.  Ingersoll-Rand  Butterfly  drills,  first  operated  by 
steam  and  later  by  compressed  air,  are  used.  After 
the  main  excavation  was  well  advanced  a  large  number 
of  these  drills  were  employed  in  getting  out  the  con¬ 
duit  channels  and  the  excavation  for  the  pump  well 
area.  In  addition  to  the  rock  being  removed,  the  steam 
shovels  are  excavating  55,000  to  60,000  yd.  of  earth 
which  could  not  be  taken  &ut  by  the  clamshell  dredge. 
All  of  this  material  is  being  used  toward  filling  the 
area  around  the  dry  dock,  which  will  later  be  brought 
up  to  the  fini.shed  grade  with  the  hydraulic  excavation 
from  the  approach  channel. 

The  rock  excavated  by  the  steam  shovels  is  removed 
by  trains  of  three  12-yd.  air  dump  cars.  Three  of  these 
dump  trains,  hauled  by  locomotives  weighing  .39  tons 
and  with  25-tun  tenders,  are  as  many  as  can  l>e  operated 
on  account  of  the  delay  and  difficulty  in  switching  back 
and  forth  in  climbing  out  of  the  hole.  Several  switch¬ 
backs  are  used  in  making  the  55-ft.  climb  between  the 
floor  of  the  excavation  and  the  dump.  The  average 
load  of  earth  secured  under  these  conditions  is  about  10 
yd.  per  car,  while  the  rock  loads  average  about  8  yd. 
The  average  haul  is  e.stimated  at  about  a  mile,  although 
the  dumping  areas  are  continually  changing,  the  ma¬ 
terial  being  deposited  on  first  one  side  of  the  site  and 
then  on  the  other.  At  least  half  a  mile  of  this  haul  is 
consumed  in  climbing  out  of  the  excavation.  The  lift 
and  length  of  haul  has  largely  affected  the  amount  of 
material  which  can  be  removed  during  the  10-hour 
working  day.  The  capacity  of  the  dump  trains  is  not 
equal  to  the  capacity  of  the  two  .steam  shovels. 

Sand  and  gravel  for  concrete  are  received  in  lighters 
from  Scituate  at  a  pile  dock  built  along  the  cofferdam. 
The  sand  is  unloaded  by  a  stiffleg  derrick  at  the  north 
end  of  this  wharf,  dumped  into  a  large  hopper  and  dis¬ 
charged  through  a  cast-iron  hopper  gate  onto  the  belt 
conveyor  feeding  the  sand  bin  above  the  mixers.  The 
hoisting  engineer  operates  both  the  derrick  and  the 
hopper  gate  during  concreting.  Along  the  southern  sec¬ 
tion  of  this  wharf  is  a  standard-gage  track  on  which 
a  15-ton  crane  operates,  loading  gravel  and  piling  it 


over  a  series  of  six  hopper  gates  in  the  roof  of  a  timl)ei 
tunnel  inside  the  cofferdam,  in  which  is  located  a  belt 
conveyor.  This  conveyor  discharges  gravel  let  through 
one  of  the  hopper  gates  into  the  main  gravel  con¬ 
veyor,  which  is  at  right  angles  to  it  and  parallel  to  thi 
sand  conveyor,  and  which  carries  the  gravel  to  the  main 
storage  bins  over  the  mixers.  The  l)elt  in  the  tunnel  is 
about  145  ft.  center  to  center  of  pulleys,  while  the  main 
gravel  l)elt  is  175  ft.  long  and  the  sand  belt  215  ft.  All 
«)f  them  run  on  troughing  rollers  with  return  rolls  and 
side  guide  rolls.  They  are  all  operated  electrically,  tin 
gravel  belts  by  5-hp.  motors  and  the  sand  belt  by  a 
10-hp.  motor.  The  l)elt  speeds  are  approximately  300 
ft.  per  min.  with  a  delivering  capacity  of  about  I  la 
tons  of  .sand  and  gravel  per  hour  for  continuous  oper¬ 
ation. 

For  the  first  concrete  plant  cement  is  stored  in  two 
houses  near  the  north  bulkhead  and  is  received  by  rail. 
The.se  houses  are  marked  off  on  the  floors  into  8-ft.  sec¬ 
tions,  each  of  w'hich  holds  a  carload  of  cement. 
Through  the  center  of  the  first  house  runs  the  conveyor 


MKUKn'K  lU’MPs  s.wn  ixto  hoppkh  ovrr  nui-Ts 


l>elt,  which  is  entirely  boarded  in  after  it  leaves  the 
house,  and  which  discharges  the  bags  of  cement  into  a 
metal  covered  chute  in  the  mixer  house  close  to  the 
cement  hoppers.  The  cement  belt,  about  265  ft.  long, 
is  driven  by  a  5-hp.  motor,  its  speed  being  about  25(i 
ft.  per  min.  When  tested  cement  is  received  by  rail  it 
can  be  unloaded  directly  on  this  conveyor  by  a  short 
length  of  belt  operated  from  the  tail  pulley  of  the  belt. 
The  short  conveyor  is  on  a  pivot  and  can  be  lowered  to 
the  floor  of  a  box  car  standing  outside  the  cement  house. 
The  second  cement  house  is  used  only  for  storage,  and 
the  cement  in  it  must  be  loaded  on  flat  cars  and  carried 
to  the  belt  in  the  main  house.  While  the  sand  and 
gravel  belts  are  of  5-ply  18-in.  rubber,  with  A-in.  ot 
rubber  cover  and  molded  edges,  on  32  oz.  duck  of  the 
beat  quality,  the  cement  belt  is  of  thick  6-ply  18-in. 
canvas. 

The  mixer  house  is  a  timber  structure  56  ft.  6  in. 
high  from  sills  to  the  ridge  of  the  roof,  and  about 
20  X  24  ft.  in  plan.  It  has  four  stories,  and  the  sills  are 
set  on  rock  about  llj  ft.  above  the  subgrade  of  the  dry 
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(lock  floor.  The  cement,  sand  and  gravel  belts  are  ear¬ 
ned  to  it  on  trestles,  while  a  trestle  walk  level  with 
the  upper  story  is  also  built  to  the  south  side  of  the  in- 
( losure.  At  the  bottom  of  the  house  are  located  two  44- 
ft.  mixers  set  back  to  back,  which  brings  their  charg¬ 
ing  hoppers  together.  Each  mixer  is  operated  by  a 
2.5-hp.  motor  making  1200  r.p.m.  The  mixers,  geared  to 
14  r.p.m.,  are  capable  of  delivering  1  yd.  of  thoroughly 
mixed  concrete  per  min.,  giving  a  combined  maximum 
theoretical  capacity  of  120  yd.  an  hour.  Under  operat¬ 
ing  conditions  this  total  is  figured  at  100  yd.  per  hour. 

Spet'ial  metal  chutes  were  constructed  to  take  the 
place  of  the  batch  hoppers,  which  were  not  purchased 
with  the  mixers.  The  automatic  water  tanks  were  also 
detached  and  placed  on  the  charging  floor  above,  so  that 
all  levers  could  be  operated  together.  On  the  charging 
door  are  the  two  measuring  boxes,  which  are  lined  with 
1-in.  plate  and  subdivided  in  the  proportion  of  1  to  2 


the  full  charge  of  cement,  sand  and  gravel  is  sent  down 
into  the  mixers,  after  which  the  lever  on  the  automatic- 
water  tank  is  pulled  and  a  fixed  amount  of  water,  de¬ 
termined  by  previous  te.st,  is  discharged  into  the  mixers. 
The  water  charge  has  been  fixed  at  about  8  lb.  per  cu.ft. 
of  dry  aggregates,  including  the  cement,  this  (|uantity 
being  found  satisfactory  for  making  concrete  which  will 
run  through  chutes  hung  at  an  angle  of  about  22  deg. 
with  the  horizontal. 

The  bins  IcK-ated  above  the  charging  floor  hold  a  total 
of  about  130  tons  of  material,  one  third  sand  and  two 
thirds  gravel.  The  tl(H)r  on  which  the  cement  is  received 
above  the  bins  is  capable  of  carrying  al)out  150  sacks  of 
cement  in  storage.  The  upper  part  of  the  cement  chutes 
end  in  flaring  hoppers  .set  in  the  floor  into  which  six 
bags  of  cement  are  emptied  for  each  batch  and  held 
until  the  signal  is  received,  w-hen  levers  attached  to 
sliding  metal  gates  at  the  bottom  of  each  hopper  are 
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for  sand  and  gravel.  These  boxes  were  built  larger  pulled,  dropping  the  batches  about  25  ft.  There  is  a 
than  necessary  so  that  metal  strips  could  be  placed  on  ventilator  in  the  roof  over  the  cement  floor,  six  open- 
their  sides  to  mark  the  height  to  which  sand  and  gravel  ings  in  the  sidewalls,  and  in  addition  the  cement  load- 
should  be  filled,  as  the  quantity  will  vary  with  the  mix-  ing  crew  is  provided  with  respirators, 
tures  specified  for  different  parts  of  the  work.  The  discharge  from  the  mixers  is  carried  in  metal 

Into  the  gravel  compartment  of  each  measuring  box  lined  chutes  inward  under  the  mixers  to  a  main  out- 
enters  the  lower  end  of  the  cement  chute  from  the  top  let  chute  which  discharges  into  a  75-cu.ft.  hopper  car. 
floor  of  the  mixer  house.  These  chutes  pass  down  These  chutes  are  built  on  an  angle  of  about  27  deg. 
through  the  bins,  and  are  of  timber  construction.  Each  The  car,  which  is  standard  gage  and  is  shown  in  one 
chute  is  8  X  12  in.  except  at  the  lower  end,  which  is  of  the  photographs,  is  propelled  by  a  35-hp.  gasoline 
made  of  a  length  of  10-in.  iron  pipe  extending  low  locomotive  from  the  mixers  to  the  central  concrete 
enough  to  be  covered  by  the  gravel  charge.  The  sand  tower,  which  travels  up  and  down  the  dock.  The  rate 
charge  is  first  placed  on  its  side  of  the  measuring  boxes,  of  delivery,  of  course,  depends  on  the  speed  of  this  car 
and  then  the  gravel  charge,  after  which  a  gong  is  rung  and  the  distance  traveled.  So  far  the  gasoline  locomo- 
on  the  cement  floor  by  means  of  a  cord  extending  to  tive  has  kept  up  with  the  capacity  of  the  tower,  and 
the  charging  floor  and  the  cement  charge  is  sent  down  when  the  work  progresses  toward  the  opposite  end  of 
the  chutes,  the  gravel  around  the  lower  end  of  the  ce-  the  dock  use  will  be  made  of  a  second  plant.  So  far 
ment  chute  reducing  the  dust  to  a  satisfactory  mini-  the  mixing  capacity  of  the  first  plant  has  proved  slightly 
mum.  At  a  signal  from  the  operator  on  the  mixer  floor  greater  than  the  placing  capacity. 
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The  distributing  end  of  the  concrete  plant  consists 
of  a  large  and  heavy  traveling  frame  36  x  30  ft.  in  plan, 
running  on  sixteen  22-in.  wheels  on  a  30-ft.  gage  track. 
It  is  30-ft.  in  height,  and  in  the  center  of  the  east  end 
is  located  a  50-ft.  timber  hoisting  tower,  giving  a  total 
height  of  80  ft.  above  the  dock  floor.  The  tower,  8  ft. 
square  in  plan,  is  guyed  to  the  west  end  of  the  frame  of 
the  traveler  and  braced  with  heavy  diagonal  posts  to 
the  north  and  south  sides  of  the  traveler  frame.  Guys 
to  the  bulkheads,  used  at  first,  have  been  abandoned. 
The  plant  is  equipped  with  a  2-yd.  bucket  and  hopper. 
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CO.vrnKTK  T(AVKK  TRAVKI..S  ON  TENTER  LINE 

A  high-speed  hoist  operated  by  a  52-hp.  motor  is  pro¬ 
vided.  The  concrete  from  the  hopper  car  discharges  di¬ 
rectly  into  the  bucket  by  means  of  a  hinged  metal  chute 
which  is  thrown  into  position  by  the  descent  of  the 
bucket  and  disengaged  as  the  bucket  is  hoisted.  The 
50-ft.  sections  of  chute,  the  lower  being  counterweight- 
ed,  are  suspended  from  the  tower  by  a  timber  boom. 
The  height  of  the  receiving  hopper  is  adjustable  for 
reaching  different  levels  as  the  concreting  progresses 
and  one  or  more  additional  short  lengths  of  chute  are 
required  to  reach  some  of  the  forms. 

To  avoid  the  delay  of  hauling  concrete  the  whole 
length  of  the  dock,  twelve  hundred  feet,  a  new  con¬ 
crete  plant  of  150  yd.  daily  capacity  is  now  under  con¬ 
struction  at  the  southwest  comer  of  the  dock  area.  Ma¬ 
terials  are  to  be  dumped  over  the  bulkhead  into  large 
receiving  hoppers  which  discharge  directly  into  a  1- 
yd.  mixer.  By  means  of  an  elevator  and  chutes  the 
concrete  is  to  be  conveyed  to  a  stationary  hopper  built 
over  a  track  running  laterally  behind  the  south  wall. 
On  this  track  a  hauling  engine  and  cable  car  will  bring 
and  return  1-yd.  buckets  as  fast  as  a  traveler  can  swing 
them  into  the  wall.  By  this  means  it  is  expected  that 
25,000  yd.  of  the  south  wall  will  be  placed  without  carry¬ 
ing  the  concrete  more  than  300  ft.  in  any  direction.  It 
is  contemplated  that  a  plant  of  similar  design  on  the 
northwest  comer  will  enable  26,000  yd.  of  the  north  wall 
to  be  placed.  With  the  three  concrete  plants  in  oper¬ 
ation  it  is  estimated  that  700  yd.  of  concrete  can  be 
placed  in  a  day. 

There  are  about  116,000  yd.  of  concrete  to  be  placed, 
which,  under  average  working  conditions  and  making 
allowance  for  delays,  requires  a  progress  of  about  400 
yd.  per  10-hr.  day,  which  can  be  easily  maintained  with 
the  plant  installed  and  contemplated.  Concreting  was 
begun  on  May  1  last,  and  up  to  Dec.  25  33,000  yd.  of 
concrete  had  been  placed,  averaging  about  180  yd.  per 
day  for  the  entire  period.  During  warmer  weather  a 
considerably  higher  average  was  maintained.  During 
the  months  of  November  and  December  efforts  were  con¬ 
centrated  on  the  pump-well,  where  3000  yd.  was  placed. 
This  work  involved  the  making  of  the  drainage  and 


suction  conduits,  suction  chamber  and  pump-well  walls, 
bringing  the  concrete  up  to  the  main  floor  so  that  the 
pumps  may  be  placed  at  an  early  date. 

The  expansion  joints  in  the  dock  are  60  ft.  apart,  and 
consequently  the  wall  sections  are  concreted  in  60  ft. 
lengths.  Work  was  started  at  the  east  end  of  the  dock 
next  to  the  concrete  plant,  and  except  for  a  small  por¬ 
tion  at  this  end  of  the  dock,  the  floor  will  not  be  con¬ 
creted  until  the  drainage  conduits  and  the  main  pump- 
well  have  been  completed.  Steel  forms  and  wood  forms 
in  5  X  10-ft.  panels  are  used  for  the  walls,  and  collapsible 
steel  forms  for  the  conduits.  The  wall  forms  are  wired 
to  bolts  set  in  the  concrete  inside  the  forms,  using  brac¬ 
ing  on  the  outside  of  the  lower  sections  where  neces¬ 
sary. 

There  are  12,500  yd.  of  granite  required  in  the  dry 
dock  walls.  From  Sept.  10  until  Dec.  6,  1917,  2100 
yd.  of  granite  were  placed  in  the  dock  walls,  averag¬ 
ing  about  30  yd.  daily.  This  granite  was  sorted  out  at 
the  bulkhead  landings  and  transported  into  the  hole  on 
flat  cars  as  fast  as  it  could  be  placed  by  the  masons. 
Preparations  are  now  under  way  which  in  warmer 
weather  will  increase  this  rate  to  60  yd.  daily. 

The  cableway,  with  a  span  of  750  ft.,  travels  on  an 
east  and  west  track  system.  At  the  base  of  each  tower 
80  tons  of  counterweight  has  been  placed,  making  it 
unnecessary  to  provide  guys.  While  not  of  effective 
use  in  excavating  nor  intended  for  use  in  concreting,  the 
cableway  has  proved  invaluable  in  assembling  plant,  con¬ 
veying  materials  into  the  excavation  and  handling 


CLOSING  COFFERDAM  IS  SHORT 

forms.  Operated  by  steam,  its  maximum  capacity  is 
about  15  tons. 

The  compressor  plant  for  the  drills  consists  of  an 
electrically  operated  18  x  211  x  121  compressor  for 
which  a  spruce  pile  foundation  bedded  in  concrete  was 
installed.  Air  is  distributed  from  this  plant,  which  is 
located  at  the  west  end  of  the  dock,  through  a  6-in. 
main.  Although  some  of  the  derrick  engines  are  oper¬ 
ated  by  air,  this  plant  will  not  be  under  full  load  until 
the  conduit  excavation  with  hand  drills  is  under  way. 

Because  the  dock  will  be  one  of  the  few  in  existence 
which  can  accommodate  the  latest  battle  cruisers  and 
dreadnoughts,  the  work  has  been  placed  on  an  emer¬ 
gency  basis  and  is  being  rushed  to  completion  as  rapidly 
as  possible.  Although  the  breach  in  the  closure  coffer¬ 
dam  delayed  the  work  to  some  extent  in  the  summer  of 
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1916,  the  break  was  repaired  without  difficulty  and  the 
l  offerdam  has  proved  to  be  entirely  stable.  Since  that 
date  satisfactory  progress  has  been  made,  the  site  be¬ 
ing  pumped,  all  of  the  plant  equipment  and  trackage 
installed,  most  of  the  eastern  half  of  the  dock  excavated 
practically  to  subgrade  and  a  good  start  made  on  the 
wall  concrete  on  both  sides  at  the  eastern  end,  includ¬ 
ing  the  discharge  conduit  tunnel  on  the  south  side. 

The  dock  was  designed  and  the  contract  let  by  the 
Directors  of  the  Port  of  Boston,  Frank  W.  Hodgdon, 
chief  engineer.  DeWitt  C.  Webb,  civil  engineer,  U,  S. 
N.,  was  assigned  by  the  Navy  Department  as  con¬ 
sulting  engineer  on  the  details  of  design.  The  Directors 
of  the  Port  of  Boston  were  merged  into  the  new  Com¬ 
mission  on  Waterways  and  Public  Lands  in  July,  1916, 
and  that  commission  now  has  supervision  over  the  con¬ 
struction  of  the  dock.  Frank  W.  Hodgdon  continues 
as  chief  engineer'  with  John  N.  Ferguson  as  engineer 
in  charge  in  the  field.  The  work  is  being  carried  out 
under  contract  by  the  Holbrook,  Cabot  &  Rollins  Corp., 
of  New  York  and  Boston,  of  which  James  W.  Rollins  is 
president.  Alexander  N.  Laflferty  is  superintendent  of 
construction,  and  Robert  H.  Griffin,  engineer  and  assist¬ 
ant  superintendent,  succeeding  the  writer. 


Cape  Cod  Canal  a  One-Way  Route 

In  a  recent  issue  of  The  Nautical  Gazette  some  navi¬ 
gation  difficulties  in  the  Cape  Cod  Canal  were  brought  to 
light  in  the  statement  that  at  a  conference  held  in  Bos¬ 
ton  between  prominent  shippers  and  representatives  of 
the  Federal  Shipping  Board,  shippers  complained  of  the 
frequent  delays  experienced  in  using  the  Cape  Cod 
Canal,  on  account  of  the  unreliability  of  depth  and  the 
frequent  delays  at  the  entrance.  The  vice  president  of 
the  canal  company  admitted  that  the  problem  of  shoals 
had  not  been  solved  yet,  and  that  the  geological  and 
engineering  advisers  were  puzzled  to  explain  why  some 
spots  in  the  canal  continued  to  shoal.  The  superintend¬ 
ent  of  the  canal  stated  that  the  delays  could  not  be 
avoided,  as  the  canal  was  practically  a  one-way  water¬ 
way  so  far  as  barge  traffic  was  concerned,  as  there  was 
practically  no  towing  except  with  the  tide.  Barges 
had  therefore  to  wait  outside  the  entrance  for  the  tide 
to  turn,  when  they  did  not  arrive  at  the  right  time. 


Activated  Sludge  Defined 

In  the  definition  of  terms  used  in  sewerage  and  .sewage 
disposal  practice,  submitted  to  the  Sanitary  Engineer¬ 
ing  Section  of  the  American  Public  Health  Association 
in  October,  1917,  by  the  Committee  on  Sewerage  and 
Sewage  Disposal,  the  following  definition  of  activated 
i»ludge  appears: 

“Activated-sludge  process  is  the  agitation  of  a  mix¬ 
ture  of  sewage  with  about  15%  or  more  of  its  volume 
of  biologically  active  liquid  sludge  in  the  presence  of 
ample  atmospheric  oxygen,  for  a  sufficient  period  of 
time  at  least  to  coagulate  a  large  proportion  of  the  col¬ 
loidal  substances,  followed  by  sedimentation  adequate 
^or  the  subsidence  of  the  sludge  flocculi ;  the  activated 
■'ludge  having  been  previously  produced  by  aeration  of 
iK'cessive  portions  of  sewage  and  maintained  in  its 
■ftive  condition  by  adequate  aeration  by  itself  or  in 
contact  with  sewage. 


Highway  Officials’  Committee  Reports  on 
Tests  and  Investigations 

After  an  exchange  of  views  by  correspondence,  the 
Committee  on  Tests  and  Inve.stigations  of  the  American 
Association  of  State  Highway  Officials  has  submitted 
the  following  report: 

(1)  That  the  various  conferences  have  revealed  that 
there  is  a  wide  difference  of  opinion  among  the  various 
testing  engineers,  and  that  a  lack  of  correlated  informa¬ 
tion  on  various  subjects  prevents  the  formation  of  con¬ 
clusions  which  can  be  clas.sed  as  final. 

(2)  The  subject  of  standardization  of  forms  and  spec¬ 
ifications  was  confRdered  and  recommendations  relating 
to  the  gradation  of  aggregates  and  harmonizing  of  field 
and  laboratorj’  tests  have  been  made  to  the  Committee 
on  Standard  Specifications. 

Your  committee  recommended,  in  view  of  the  variety 
of  conditions  and  materials,  that  specifications  relating 
to  materials  .should  be  prepared  so  as  to  maintain  sim¬ 
plicity  ;  that  in  describing  aggregates,  the  dimension  of 
revolving  screens  should  be  stated  and  for  concrete  sur¬ 
faces,  reinforced  concrete  and  asphaltic  concretes  the 
gradation  to  be  stated  by  laboratory  screens.  Your  com¬ 
mittee  feels  that  the  adoption  of  forms  should  be  con¬ 
sidered  only  as  the  necessity  is  apparent  for  the  te.sts 
and  investigations  which  are  required.  Forms  for  test¬ 
ing  in  the  various  laboratories  and  field  tests  should  be 
arranged  so  as  to  enable  the  records  to  be  kept  correctly 
with  the  least  expenditure  of  energy  and  time,  and 
treated  in  the  light  of  a  book  system  in  connection  with 
any  other  business  enterpri.se. 

(3)  In  any  statements  made  in  specifications,  your 
committee  feels  that  due  consideration  should  always  be 
given  to  the  materials  available  and  the  conditions  under 
which  te.sts  are  possible,  and,  wherever  practical,  field 
and  plant  tests  should  be  developed  and  practiced  sub¬ 
ject,  however,  to  a  laboratory  check. 

(4)  The  engineer,  before  taking  and  submitting 
samples  to  the  laboratory,  should  finst  acquaint  himself 
with  what  the  material  is  to  be  u.sed  for,  and  in  sub¬ 
mitting  the  samples  should  make  clear  the  results  de¬ 
sired,  so  as  to  enable  the  testing  engineer  to  arrive  at 
the  required  determination  in  the  most  practical  and 
economical  manner  possible. 

(5)  Your  committee  feels  that  the  different  state  de¬ 
partments  can  aid  the  cause  of  road  construction  by  co¬ 
operating  with  the  testing  departments  of  the  various 
universities  and  colleges  e.stablished  in  the  different 
states.  Investigation  in  the  form  of  theses  made  under 
the  direction  of  trained  professors  and  assisted  by  prac¬ 
tical  views  of  field  engineers  will  be  beneficial  to  the 
students,  the  institutions  and  to  the  states. 

(6)  The  present  transportation  problems  demand 
more  than  ever  a  close  and  careful  .study  of  the  ma¬ 
terials  in  each  locality  where  road  construction  is  con¬ 
templated.  Your  committee  feels  and  would  recommend 
that  a  careful  material  survey  be  made  and  methods  of 
treating  the  materials  in  each  locality  be  Investigated 
and  studied  before  attempting  road  work  in  that  par¬ 
ticular  vicinity. 

The  committee  is  composed  of  A.  D.  Williams,  chair¬ 
man;  J.  H.  Smith,  secretary;  D.  V.  Terrell  and  Julius 
Adler. 
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The  1918  Highway  Program  Should  Be  Considered 
from  a  National  Standpoint 

All  Construction  and  Maintenance  Should  Be  Dealt  with  in  a  Selective  Manner-Uncompleted  Links  in 
Arterial  Systems  of  First  Importance,  Especially  in  Regions  Suffering  from  Freight  Congestion 

By  L.  W.  Page 

rXrwtor  of  th«*  tXti****  of  I’ubllc  ItoadH. 


The  long  haul  is  essentially  a  rail  proposition.  The 
short  haul  by  reason  of  the  phenomenal  motor 
truck  development  of  the  past  few  years  is  becoming 
to  an  increasing  degree  a  question  of  highway  tran.sport. 
This  is  the  case,  for  the  reason  that  the  expenditure 
of  time,  energy,  and  money  in  drayage,  loading  and 
unloading  represents  an  economic  loss  greater  than  the 
margin  between  the  cost  of  actual  transport  by  rail  and 
by  highway.  Now  that  the  tremendous  strain  on  our 
rail  transportation  .sy.Htem,  due  to  war  conditions,  has 
made  nece.s.sary  the  consideration  of  every  possible  aux¬ 
iliary  means  of  transportation,  attention  is  keenly 
focused  upon  the  highways  of  the  nation. 

Considering  it  as  fundamental  that  every  enteiprise 
must  be  dealt  with  primarily  with  reference  to  the 
great  object  of  winning  the  war,  it  follows  that  all 
highway  construction  and  maintenance  should  be  vigor¬ 
ously  pushed  forward  or  postponed  according  to  its 
measure  of  usefulness  under  this  selective  test.  Natu¬ 
rally  there  would  be  a  limited  amount  of  highway  work 
of  a  purely  local  character,  which  might  not  have  any 
bearing  upon  the  war  and  yet  which  could  be  conducted 
without  interference  with  more  important  undertakings. 
This  class  of  road  building  I  am  not  considering  in  my 
analysis  of  the  situation  further  than  to  mention  it. 
With  the  main  object  in  view,  therefore,  of  rendering 
the  highways  most  useful  in  this  time  of  great  stress, 
and  so  conducting  highway  work  as  to  interfere  in  the 
slightest  degree  with  other  vital  activities,  and  at  the 
same  time  help  in  the  fullest  degree  the  winning  of 
the  war,  we  have  for  our  guidance  two  basic  principles: 

1 1 )  That  road  building  and  maintenance  for  the  period 
of  the  war  must  be  considered  from  the  standpoint  of 
the  nation;  (2)  that  all  programs  of  highway  con¬ 
struction  and  maintenance  must  be  dealt  with  in  a  selec¬ 
tive  sense. 

Acting  in  line  with  these  principles,  the  specific  high¬ 
ways  which  should  be  favored  are  those  which  are 
vital  to  the  transportation  system  of  the  country  and 
tho.se  which  open  up  new  .sources  of  supply  to  needed 
commodities. 

Short  Stretches  to  Complete  Trunk  Lines 

The  first  of  these  classes  must  include  the  great 
trunk  lines  which  form  the  arteries  of  our  respective 
state  highway  systems  and  such  links  as  are  necessary 
to  unite  these  systems  into  a  national  system.  As 
a  matter  of  fact,  thousands  of  miles  of  these  important 
trunk  lines  have  already  been  nearly  completed,  and  it 
means  only  the  construction  of  short  stretches  to  fill 
existing  gaps  in  order  to  make  long  through  routes 
available,  over  which  motor  trucks  may  move  for  the 
transport  of  materials  necessary  for  the  conduct  of  the 
war. 


In  the  .second  class  would  come  specifically  those  high¬ 
ways  which  may  be  constructed  quickly  and  which  make 
possible  transportation  to  the  railroad  or  to  the  points 
of  consumption  of  great  quantities  of  food  or  other 
essential  products.  As  an  illustration,  there  might  be 
a  large  irrigation  project  with  tens  of  thousand.s  of 
fertile  acres  ready  to  yield  up  a  rich  harvest  and  need¬ 
ing  only  the  construction  of  a  pass*able  road  to  get 
its  products  where  they  will  do  the  most  good. 

Federal  Funds  for  Selected  Routes 

How  this  selective  treatment  of  the  highway  problem 
as  a  national  undertaking  can  be  successfully  put  into 
operation  constitutes  as  important  a  question  as  the 
establishment  of  the  fundamental  principles.  At  the 
present  time  there  is  an  appropriation  of  $75,000,000 
of  Federal  funds  to  aid  the  states  in  the  construction 
of  public  highways — the  states  being  required  to  pro¬ 
vide  at  least  an  equal  amount.  The  agencies  through 
which  this  act  is  operative  are  the  Secretary  of  Agri¬ 
culture  of  the  United  States  and  the  state  highway 
departments  of  the  respective  states.  Manife.stly,  the 
48  state  highway  departments  working  in  cooperation 
with  the  Secretary  of  Agriculture  could  establish  a 
selective  program  bearing  upon  the  construction  of  those 
highways  involving  the  expenditure  of  Federal  funds, 
and  it  would  be  a  comparatively  simple  matter  for 
them  by  voluntary  agreement  to  extend  their  combined 
consideration  to  the  highways  other  than  those  on  which 
the  Federal  funds  are  expended.  Presumably  the  rela¬ 
tions  between  the  state  highway  departments  and  the 
counties  are  such  as  to  enable  the  establishment  of 
cooperative  arrangement  all  along  the  line  with  the 
extreme  localities.  ^ 

Now  that  all  of  the  railroads  are  under  Federal  con¬ 
trol,  it  should  be  possible  for  the  Secretary  of  Agri¬ 
culture  to  lay  before  the  Director  General  of  Railroads, 
as  a  result  of  the  cooperative  dealing  with  the  state 
highway  departments,  all  needful  information  to  enable 
him  to  take  such  action  with  reference  to  the  supplying 
of  freight  cars  for  hauling  road  materials  as  the  situa¬ 
tion  would  seem  to  warrant  and  the  facilities  at  his 
disposal  would  make  practicable.  Unquestionably  all  of 
the  interests  of  the  nation  cannot  be  safeguarded  and 
conserved  in  equal  degree,  and  loss  must  be  suffered  at 
some  point:  but  at  least  if  it  should  be  found  in  the 
last  analysis  that  even  the  most  important  highway 
construction  must  be  curtailed,  the  country  would  have 
the  satisfaction  of  knowing  that  the  action  of  the 
National  Government  was  taken  in  the  light  of  a  full 
knowledge  of  all  the  facts  and  not  through  the  arbitrary 
exercise  of  power. 

Many  hundred  millions  of  dollars  have  been  inve.stod 
in  public  highways.  The  best  types  of  these  highways 
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are  not  surpassed  in  any  country  in  the  world.  First 
and  foremost  these  highways  must  be  maintained,  be¬ 
cause  the  failure  to  maintain  them  will  cripple  highway 
transportation,  throw  a  still  greater  burden  upon  the 
railroad,  and  delay  us  many  years  and  require  enormous 
expenditures  in  restoring  our  important  highways  after 
the  war  to  the  point  of  excellence  they  now  have. 

As  to  the  parts  of  the  country  which  should  be  given 
most  serious  attention  in  the  matter  of  highway  con¬ 
struction,  it  would  naturally  seem  that  as  the  move¬ 
ment  of  supplies  is  chiefly  to  the  Atlantic  seaboard 
from  interior  points,  every'  effort  should  be  directed 
toward  Ailing  in  the  gaps  in  the  main  east  and  west 
trunk  lines:  such,  for  example,  as  those  which  traverse 
the  territory  in  which  the  railroads  are  now  congested 
by  reason  of  the  shipment  of  mining  and  munition 
products,  so  that  the  highways  may  as  far  as  practicable 


Fire-and-Load  Tests  of  Columns  Show 
Characteristic  Distortions 

IRE-AND-LOAD  tests  of  about  a  hundred  fire¬ 
proofed  columns  are  being  carried  on  at  the  Under¬ 
writers’  Laboratories,  Chicago.  Views  of  some  of  the 
specimens  tested,  sent  us  by  W.  H.  Merrill,  president  of 
the  laboratories,  prove  the  similarity  of  their  behavior 
to  that  of  columns  in  actual  conflagrations.  A  group 
of  the  views  is  reproduced  herewith.  Numerical  results 
are  withheld  until  the  entire  series  has  been  completed, 
but  it  is  stated  that  the  time  of  failure  of  columns 
under  the  conditions  has  varied  over  a  wide  range,  from 
17  min.  for  an  unprotected  column  to  over  eight  hours 
for  heavily  fireproofed  columns. 

The  test  apparatus  consists  of  a  brick  furnace  7  ft. 
square  and  12  ft.  high  inside,  over  which  is  mounted  a 
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relieve  the  railroads  of  the  less  bulky  freight  and  that 
which  is  to  a  considerable  extent  local  in  character,  thus 
leaving  the  rail  lines  free  for  the  movement  of  the 
commodities  vitally  needed.  Fortunately  most  of  the 
Eastern  states  have  excellent  systems  of  state  highways 
far  along  to  completion  and  the  task  of  putting  them 
in  shape  for  the  heavy  traffic  due  to  war  conditions  is 
a  slight  one  compared  to  what  it  would  have  been  ten 
years  ago. 

Finally,  time  is  the  most  important  element  in  deal¬ 
ing  with  the  problem  of  highway  construction,  main¬ 
tenance,  and  transport.  Action  must  be  taken  quickly 
by  all  parties  able  to  cooperate.  Already  the  Office 
of  Public  Roads  has  sent  out  schedules  to  the  state 
highway  departments  for  the  selective  listing  of  all 
Federal  Aid  work  for  1918,  which,  however,  is  a  rela¬ 
tively  small  part  of  the  total.  As  soon  as  this  informa¬ 
tion  is  received  it  will  be  coordinated  and  placed  into  a 
program  of  work  embracing  the  entire  48  states. 

P.  R.  R.  Has  100,000  Stockholders 

The  number  of  stockholders  of  the  Pennsylvania  R.R., 
for  the  first  time  in  the  history  of  the  company,  has 
pa.ssed  the  100,000  mark — the  exact  number  shown  in 
the  monthly  statement  made  public,  Jan.  21,  being  100,- 
038.  Of  these,  49,492  are  women.  The  total  number  of 
■stockholders  increased  9650  last  year. 


hydraulic  press  of  256  tons  capacity.  It  is  heated  by 
gas  burners  which  are  regulated  to  increase  the  tem¬ 
perature  at  a  predetermined  rate,  the  same  for  all  speci¬ 
mens,  up  to  2300°  F.  at  the  end  of  eight  hours.  Hose 
streams  can  be  applied  if  desired.  The  temperatures  of 
furnace  and  of  column  are  measured  by  pyrometers,  and 
the  vertical  compression  or  expansion  of  the  column  is 
measured  on  a  37-in.  gage  length  near  the  upper  end.  A 
view  of  the  test  furnace  was  shown  in  Engineering 
News-Record  of  Aug.  2,  1917,  p.  215. 

As  each  test  is  continued  to  complete  failure,  the 
views  here  reproduced  are  not  subject  to  comparison 
except  with  respect  to  the  general  type  of  the  failure 
deformation.  They  show  effects  very  much  like  those 
observed  in  the  Baltimore  and  San  Francisco  conflagra¬ 
tions  and  the  Edison  fire.  This  fact  gives  assurance 
that  the  test  results  will  be  directly  applicable  to  the 
service  of  columns  in  actual  construction. 

Engineers  and  architects  are  welcome  to  visit  the 
laboratories  when  in  Chicago,  and  to  see  the  column 
tests  going  on,  Mr.  Merrill  informs  us. 

Steel  columns  of  various  forms,  protected  by  concrete, 
tile  and  other  kinds  of  fireproofing,  and  several  rein- 
forced-concrete  columns  are  included  in  the  series.  One 
interesting  feature  of  the  results  so  far  obtained  is  that 
concretes  of  different  aggregates  differ  by  more  than 
100%  in  resistance  to  fire. 
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Present-Day  Conditions  Are  Forcing  the  Engineer 
To  Assume  New  Responsibilities 

The  War  Indicates  That  the  Schools  Must  Prepare  Him  for  the  Control  of  Capital,  the  Interpretation 
of  the  Daily  News  and  the  Organization  of  Industry  and  Commerce 

By  C.  R.  Mann 

New  York  ^ 

{Dr.  Mann  has  been  engaged  for  three  years  in  making 
a  study  of  engineering  education  for  the  four  national 
societies  of  civil,  mechanical,  electrical  and  mining  engi¬ 
neers,  and  the  Carnegie  Foundation  for  the  Advancement 
of  Teaching.  He  therefore  .speaks  with  full  knowledge 
of  methods  now  employed  in  the  schools'.^ — Editor.) 


Three  years  ago  most  of  us  thought  that  a  world 
war  could  not  last  long  because,  however  much 
kings  and  kaisers  might  wish  to  continue,  the  bank¬ 
ers  would  stop  it.  But  the  tinanciers  have  not  come 
up  to  our  expectations  in  this  matter,  and  we  have 
therefore  been  compelled,  unwillingly  perhaps,  to  recog¬ 
nize  that  money  is  nut  the  ultimate  measure  of  national 
strength.  National  credit  is  the  result  and  not  the 
cause  of  intelligent  industrial  production :  the  engineer, 
not  the  banker,  is  the  real  power  behind  the  throne. 

•  This  fundamental  fact  now  .seems  .so  simple  and  self- 
evident  •  that  it  is  rather  hard  to  remember  the  time 
when  we  thought  otherwi.se.  But  though  the  rugged 
outlines  of  this  fact  are  now  sharply  silhouetted  against 
the  ruddy  dawn  of  the  new  age,  the  details  of  its  mean¬ 
ing  are  but  simply  descernible  through  the  haze  of 
speculation  over  the  significance  of  the  struggle. 
Naturally  the  engineer  is  intensely  interested  in  the 
development  of  the  details  of  the  picture,  for  on  him 
devolves  the  duty  of  interpreting  the  coming  conceptions 
in  terms  of  materials  and  organizations  of  men.  And 
if  education  makes  men,  engineering  education  must  be 
the  first  to  feel  the  thrill  of  the  dawning  day. 

Three  elements  in  the  picture  can  now  be  plainly  per¬ 
ceived.  These  indicate  that  the  engineer  is  henceforth 
vitally  involved  in  the  control  of  credit,  in  the  inter¬ 
pretation  of  the  daily  news,  and  in  the  organization  of 
industry  and  commerce  to  make  goods  cheap  and  men 
dear. 

The  ENUiNKhJi  as  Banker 

In  performing  the  first  of  these  new  functions  the 
engineer  becomes  the  partner  of  the  banker  to  deter¬ 
mine  which  projects  are  worthy  of  financial  support  and 
which  not.  As  the  engineering  spirit  is  more  and  more 
infused  into  this  dispensing  of  credit,  public  .service 
rather  than  excess  profit  becomes  the  inspiration  for 
enterprise;  intelligence  in  production  becomes  the  best 
.security  for  loans;  ability  to  deliver  the  goods  becomes 
the  sure  basis  of  financial  success;  and  the  control  of 
tools  gradually  passes  from  the  hands  of  tho.se  who 
own  them  legally  into  the  hands  of  those  who  can  u.se 
them  effectively. 

Newspapers  and  periodicals  already  sense  the  expan¬ 
sion  of  the  engineering  spirit  in  the  struggle  to  make 
the  nation  strong.  The  distribution  of  wheat,  the  supply 
of  sugar,  the  transportation  of  coal  and  the  price  of 


bread  are  now  subjects  which  occupy  an  amount  of 
space  in  the  daily  press  that  only  a  .sensational  trial 
formerly  could  command.  The  public  has  never  before 
realized  how  vital  and  how  interesting  factories,  freight 
cars,  warehouses,  terminals,  trucks  and  ships  really  are. 
Some  faint  conception  of  the  necessity  of  organization 
for  the  common  project  of  liberating  life  by  winning 
the  war  seems  to  be  taking  shape,  while  an  impelling 
desire  to  serve  and  to  subordinate  personal  preferences 
to  community  interests  appears  to  be  dimly  developing. 
These  faint  feelings  of  fraternity  may  grow  into  driv¬ 
ing  impulses^ — if  editors  continue  to  extol  engineering 
enterprise  rather  than  private  profit  in  their  interpreta¬ 
tions  of  the  daily  news. 

Engineers  and  Chambers  of  Commerce 

In  many  communities  chambers  of  commerce  or 
groups  of  engineers  have  organized  to  build  up  busi¬ 
ness  and  boom  the  town.  Through  their  efforts  living 
conditions  have  been  improved  and  many  a  city  is  being 
made  a  better  place  for  homes.  But  the  progress  has 
always  been  hampered  by  the  vested  rights  of  individuals 
and  of  corporations,  so  that  none  has  yet  dared  to  en¬ 
visage  an  entire  community  as  a  single  working  plant 
for  the  purpose  of  organizing  it  for  the  most  intelligent 
production  of  human  wealth.  This  can  now  be  done. 
The  war  is  opening  many  hitherto  blind  eyes  to  see  that 
each  gains  more  than  he  loses  when  he  merges  his 
strength  with  the  might  of  all  in  an  organization  that 
is  constructed  for  the  purpose  of  releasing  creative 
energy  by  giving  each  the  work  he  is  best  qualified  to 
do.  , 

The  time  has  come  for  such  an  organization  in  ever>’ 
community  and  every  state,  because  the  Federal  Govern¬ 
ment  is  struggling  to  shape  the  nation  into  an  organiza¬ 
tion  of  this  type.  Only  so  may  the  nation  be  strong, 
only  so  may  communities  add  their  utmost  to  the  na¬ 
tion’s  strength.  The  responsibility  for  this  work  must 
finally  be  shouldered  by  engineers  who  are  both  masters 
of  the  mechanic  arts  and  moulders  of  men. 

For  many  years  this  country  has  been  drifting  toward 
the  realization  of  these  requirements.  The  war  has  but 
accelerated  the  process  and  precipitated  conclusions  that 
were  bound  to  come,  otherwise  men  trained  by  experi¬ 
ence  to  met  the  present  crisis  could  not  now  be  found. 
Continuity  demands  that  the  .same  conclusions  remain 
valid  long  after  the  war  is  ended.  Therefore,  engineer- 
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ing  schools  will  render  service  in  proportion  as  they 
K'rasp  the  implications  of  these  conclusions  and  express 
them  effectively  in  the  daily  work  of  instruction. 

The  possible  conclusions  for  engineering  education 
are  many  and  complex ;  but  two  stand  out  in  bold  relief, 
namely,  there  must  be  closer  cooperation  between  school 
and  industry,  and  there  must  be  more  attention  to  the 
appraisement  of  values  and  costs. 

The  Spirit  of  Investigation 

The  essential  feature  of  the  cooperation  with  industry 
is  not  the  skill,  the  knowledge  of  workmen,  or  the  feel 
of  the  machines  which  the  student  acquires  from  shop 
experience.  Important  as  these  are,  they  cannot  com- 
oete  with  the  spirit  of  investigation  which  must  develop 
if  the  cooperation  between  school  and  industry  is  real 
and  vital.  There  are  thousands  of  unsolved  problems 
in  even  such  rough  shop  work  as  freshmen  are  per¬ 
mitted  to  do.  The  boy  should  be  trained  to  discover 
these  unsolved  problems  and  to  bring  them  back  to 
school  for  discussion  and  solution.  By  making  shop 
work  in  industrial  plants  the  source  of  problems  for 
solution  in  school,  and  by  relating  the  class  and  the 
laboratory  work  in  some  degree  to  the  problems  raised, 
conditions  most  favorable  to  the  self-development  of  the 
student  may  be  realized.  As  he  progresses,  the  prob¬ 
lems  become  more  and  more  intricate;  until  in  his  last 
year,  if  he  has  shown  real  engineering  ability,  he  may 
be  assigned  as  helper  in  industrial  research,  either  at 
the  plant  or  in  the  school  laboratories.  After  such  a 
training  in  defining  and  solving  problems,  closely  coor¬ 
dinated  with  instruction  in  science  and  drill  in  mathe¬ 
matics,  he  should  be  able  on  graduation  to  take  a 
responsible  position  without  serving  several  years  as  an 
apprentice,  as  is  usual  under  present  conditions. 

Industry  Ready  To  Cooperate 

To  the  faculty  this  type  of  cooperation  with  industry 
brings  incentives  for  creative  work  in  production  and 
in  education.  For  cooperation  makes  the  school  the 
source  of  solutions  of  industrial  problems,  not  only  with 
respect  to  the  technique  of  manufacture  but  also  con¬ 
cerning  the  correlation  of  the  community’s  productive 
processes  with  the  training  of  its  citizens  as  intelligent 
workers.  Hitherto  manufacturing  companies  have  stood 
aloof  and  regarded  one  another  with  suspicion — and  the 
Federal  Trade  Commission  discovered  that  200,000  of 
them  are  not  paying  expenses ;  but  now  they  are  ready 
to  cooperate.  Similarly  in  education,  many  manufac¬ 
turers  are  supporting  corporation  schools  to  train  their 
own  help,  while  more  than  half  the  children  in  the 
entire  country  quit  school  at  the  sixth  grade  without 
being  trained  to  earn  a  living.  But  they  too  are  now 
ready  to  cooperate.  If  the  men  who  are  teaching  in 
enginering  schools  would  rise  to  the  responsibility  and 
organize  for  the  systematic  study  of  community  pro¬ 
duction,  they  soon  could  create  a  true  university,  with 
its  feet  firmly  planted  in  industry  and  its  soul  conse¬ 
crated  to  the  task  of  utilizing  science  and  literature  to 
liberate  the  creative  energies  of  men. 

While  close  cooperation  between  school  and  industry 
i;ives  that  practical  experience  which  is  essential  for 
mastery  of  the  mechanic  arts,  it  is  not  in  itself  sufficient 


to  enable  the  schools  to  meet  adequately  the  fundamental 
requirements  of  engineering  in  the  new  epoch.  The 
Germans  are  technically  well  trained  in  the  mechanic 
arts,  yet  they  are  but  brutally  strong.  In  order  to 
strengthen  the  nation  by  infusing  the  engineering  spirit 
in  the  control  of  credit,  in  the  interpretation  of  the 
daily  news,  and  in  the  organization  of  industry  for 
the  production  of  human  wealth,  the  engineer  must 
have  sound  judgment  in  the  appraisement  of  values  and 
costs.  This  requires  not  only  an  understanding  of 
finance  and  the  meaning  of  money,  but  also  a  sym¬ 
pathetic  appreciation  of  the  things  humanity  holds  most 
worth  while.  Even  a  practical  project  like  building  a 
bridge  is  ultimately  controlled  by  some  man’s  decision 
that  the  resulting  value  is  worth  the  cost;  and  this 
decision  is  more  difficult  and  subtle  when  it  concerns 
profoundly  the  production  of  human  wealth  and  the  ap¬ 
praisement  of  human  values  and  costs.  The  engineer  is 
too  often  obliged  to  be  only  the  employee  of  the  bank,  the 
corporation,  or  the  state  commission,  because  he  believed 
that  engineering  is  wholly  a  matter  of  technical  skill; 
when,  in  truth,  control  in  this,  as  in  everything  else, 
is  really  vested  in  the  decision  of  the  question  of  whether 
the  game  is  worth  the  candle. 

Schools  Need  New  Point  of  View 

Training  in  the  apprai.sement  of  values  and  costs  does 
not  require  the  addition  of  formal  courses  for  that 
purpose,  but  rather  the  injection  of  this  point  of  view 
into  every  branch  of  school  work.  For  example,  ex¬ 
periments  in  chemistry  need  not  always  be  of  the  type: 
Analyze  this  baking  powder.  The  project:  Make  bak¬ 
ing  powder  and  find  out  if  it  is  cheaper  and  better  than 
any  you  can  buy,  is  vastly  more  effective  as  a  training 
exercise. 

Presented  as  a  personal  effort  to  appraise  the  human 
values  and  costs  in  life’s  experiences,  literature  fas¬ 
cinates  engineering  students.  Economics  delights  them 
when  it  is  a  critique  of  proposed  solutions  of  the  social 
problems  defined  by  their  daily  cooperation  with  labor. 
Such  exercises  also  foster  the  development  of  those 
homely  virtues  which  always  make  the  working  people 
the  bulwark  of  a  nation’s  strength — the  sense  of  justice, 
feelings  of  neighborly  kindliness,  devotion  to  right  and 
respect  for  God  and  man. 

A  Profounder  Philosophy  of  Life 

Thus  because  the  war  has  revealed  a  profounder  ap¬ 
praisement  of  human  values  and  costs,  and  because 
the  war  has  hastened  the  transformation  of  the  in¬ 
dividualistic  man  selfishly  seeking  his  own  personal 
profit  into  a  community  man  willing  to  do  his  best 
for  the  common  welfare,  the  ideal  that  was  set  for  the 
engineering  schools  in  the  passage  of  the  Morrill  act 
in  1862  may  now  be  achieved.  For  many  of  the  first 
schools  founded  under  that  act  were  called  “Industrial 
Universities”;  but  they  soon  dropped  the  “industrial” 
from  their  titles,  fearing  lest  they  lose  caste  in  academic 
councils.  But  now,  if  they  gladly  grasp  the  opportunity 
opening  before  them,  they  will  claim  with  pride  their 
abandoned  surname  and  proceed  to  demonstrate  that 
the  engineer,  the  creator  of  a  new  earth,  is  also  the 
prophet  of  a  profounder  philosi^hy  of  life. 
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ture  of  109®  F.  The  consumption  has  become  so  great 
that  the  capacity  of  the  pumping  plant  had  to  be  doubled 
and  greater  storage  capacity  provided  to  carry  the  load 
over  periods  of  high  consumption  during  the  sprinkling 
hours,  for  although  the  supply  is  metered  no  money 
consideration  prevents  the  use  of  abnormal  amounts 
of  water  for  this  purpose  in  this  district. 

Simple  splashers  that  could  be  applied  without  restrict¬ 
ing  the  flow  were  built  over  a  rectangular  reinforced- 
concrete  reservoir.  Studies  were  made  of  published  data 
on  experiments  with  splashers  for  sewage  sprinkling 
filters,  but  it  was  realized  that  the  problem  was  quite 
different  and  that  it  would  be  necessary  to  experiment 
more  or  less  to  get  the  best  results.  In  consequence 
the  apparatus  was  built  along  the  cheapest  possible 
lines,  arranged  so  that  the  splasher  disks  could  be  raised 
and  lowered  to  get  the  maximum  amount  of  cooling.  As 
shown  in  the  simple  details,  the  disk  is  suspended  by 
No.  10-gage  galvanized  wires  soldered  to  the  bottom 
of  the  splasher  and  passed  through  holes  drilled  in  bolts 
extending  through  the  sides  of  the  distributing  troughs. 
Di.scharge  from  the  troughs  is  through  32  pipe  nipples, 
each  1  in.  in  diameter  and  4  in.  long,  provided  with 
square  countersunk  adjusting  nuts  on  the  upper 
threaded  end.  Four  troughs  extend  the  long  way  of 
the  30  x  60-ft.  reservoir  and  are  fed  at  each  end  by 
a  connecting  trough  supplied  by  6-in.  pipes  direct  from 
the  well.  The  troughs  are  set  2  ft.  above  the  top  of 


Splasher  System  Cools  Artesian 
Water-Supply 

Abnormal  Demand  for  Water  in  Sprinkling  Season, 
Although  Services  Are  Metered,  Forced 
Development  of  New  Device 

Artesian  wells  delivering  hot  water  are  utilized 
in  some  of  the  suburbs  of  Dallas,  Tex.,  regardless 
of  the  temperature.  In  Highland  Park,  however,  which 
is  one  of  the  higher  grade  residential  districts,  the 
former  practice  of  pa.ssing  the  small  supply  needed 
through  a  series  of  coils  in  a  small  lake  has  recently 
been  superseded  by  a  simple  spla.sher  arrangement 
which  does  not  curtail  the  flow  from  the  well  as  was 
done  by  the  head  consumed  in  passing  through  the 
coils.  The  well  is  2800  ft.  deep  and  6  in.  in  diameter. 
It  yields  600,000  gal.  of  water  daily,  having  a  tempera- 
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the  reservoir  walls,  with  the  disks  hung  at  the  same 
elevation  as  the  top  of  the  walls. 

Without  the  monitor  roof  the  spla.shers  cooled  the 
water  11®  F.  during  the  hot  summer  days,  but  the 
ventilation  was  not  sufficient  to  remove  a  great  amount 
of  .steam  which  accumulated  under  the  roof.  As  soon  a.- 
the  monitor  was  added  the  air  under  the  roof  became 
clear  and  the  water  was  cooled  at  least  15°  F.  in  summer 
when  the  maximum  temperatures  ranged  from  90  to 
100°.  With  this  reduction  complaints  from’ consumers 
ceased. 

N.  Werenskiold,  consulting  engineer,  Dallas,  designed 
the  reservoir  and  cooler  along  with  the  other  improve¬ 
ments  of  the  water-works  sy.stem,  which  is  owned  by 
the  Flippen-Prather  Realty  Company, 


Finds  Motor  Trucks  Can  Build 
Cook  County  Hard  Roads 


MOTOR-TRUCK  haulage  of  road  material  direct 
from  existing  stone  quarries  or  gravel  pits  to  the 
construction  work  can  serve  one-half  of  the  50  miles  of 
roads  designated  in  the  $1,000,000  bond  issue  author¬ 
ized  last  fall  by  Cook  County,  Illinois.  This  is  the 
conclusion  of  B.  D.  Barker,  superintendent  of  highways, 
after  a  careful  examination  of  available  sources  of 
supply. 

The  following  details  are  given  as  indicative  of  what 
many  other  counties  may  be  able  to  do  to  get  roads 
built  without  increasing  the  freight  congestion,  and  in 
spite  of  embargoes  on  rail  shipment  or  road  materials. 
The  truck  haul  to  the  Holmwood-Lansing  8-mile  stretch 
will  average  two  miles.  There  are  two  sections  of  six 
miles  each  on  Archer  Road  leading  to  Joliet,  with  hauls 
of  two  and  three  miles,  respectively.  Five  miles  of 
the  Des  Plaines  River  Road  can  be  reached  with  a  3- 
mile  haul.  Unfortunately,  the  section  of  the  Chicago- 
Milwaukee  road  in  Cook  County  can  be  served  virtually 
by  rail  only.  The  route  parallels  the  North  Shore 
electric  lines,  on  which  material  has  been  shipped  from 
gravel  pits  in  Wisconsin,  but  the  5-  or  6-mile  haul 
would  ruin  existing  macadam  roads,  and  the  material 
is  not  considered  entirely  satisfactorv  without  expenive 
washing  and  additions  of  larger  sizes. 

From  the  1917  contracts  there  still  remain  uncom¬ 
pleted  of  this  amount  a  5-mile  stretch  distant  nine 
miles  from  the  quarries  at  Lament  and  an  8-mile  stretch 
on  95th  St.,  21  miles  away.  The  remainder  requires 
rail  deliveries  with  from  1-  to  5-mile  haul  from  the 
nearest  sidings.  The  longest  stretch,  16  miles  of  the 
Higgins  Road,  passes  through  undeveloped  gravel  pits 
where  washing  equipment  only  is  needed  to  make  the 
whole  stretch  independent  of  rail  delivery. 

Of  the  11  miles  to  be  built  with  the  aid  of  state 
funds,  only  3?  miles  could  be  built  by  existing  motor 
trucks  only.  The  hauls  would  be  five  to  six  miles,  while 
the  railroad  sidings  are  within  one  mile  of  the  work. 

Cement  for  the  concrete  roads  must  be  obtained  l)y 
rail,  and  in  the  quarry  section  sand  must  be  imported. 
Better  arrangements  are  looked  for  this  year,  and  les.' 
tying  up  of  jobs  because  of  the  failure  of  sand  and 
gravel  companies  to  deliver  sand  to  broken-stone  jol).>. 
Four  jobs  were  tied  up  last  .season  on  this  account, 
although  cars  seemed  to  be  “available”  if  the  contractor 
bought  both  sand  and  gravel. 
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Lessons  Learned  from  Road  Work  in  War  Years 
Will  Be  Permanently  Helpful 

Freight  Bureau  Effects  Many  Economies  and  Shortens  Delays  Construction  and  Maintenance  Departments 
Cooperate— Careful  Route  Posting  Saves  Time  and  Money— Commission  Takes  Over  Much  Work 

By  H.  Eltinge  Breed 

First  Deputy  (''onimissloner  of  (liKhways.  Albany,  N.  Y. 


The  stress  attending  highway  construction  and 
maintenance  during  the  past  year  of  scarce  labor, 
.-scanty  materials,  high  prices  and  general  difficulties 
has  taught  some  hard  lessons.  The  value  of  their  re¬ 
sults  may  mitigate  the  distress  of  learning  them.  A 
doubtful  experimentation  was  involved  which,  in  nor¬ 
mal  times,  would  have  been  shunned  as  unnecessary  by 
executives  of  ability.  But  many  of  these  expedients 
have  not  only  proved  valuable  under  present  conditions, 
hut  furthermore  promise  to  be  permanently  helpful  to 
normal  highway  work. 

An  unprecedented  burden  of  traffic  has  fallen  upon 
the  highways,  and  a  slowed-up  delivery  and  scarcity  of 
materials  have  impeded  all  work  of  construction  and 
repair,  as  a  result  of  which  contractors  have  suffered 
heavy  losses.  This  has  hastened  the  e.stablishment  in 
the  office  of  the  highway  commissioners  of  a  freight 
bureau  which  promises  to  be  the  most  important  fea¬ 
ture  of  the  year’s  innovations. 

The  original  idea  in  starting  such  a  bureau  was  to 
have  tabulated,  for  estimating  purposes  and  checking 
bills,  information  about  freight  rates  on  all  materials 
at  any  point  within  the  state.  We  also  thought  that 
through  this  bureau  we  could  check  up  existing  rates 
and,  where  they  were  disproportionate,  get  reasonable 
reductions  which  would  cheapen  work  or  foster  competi¬ 
tion  by  making  available  several  sources  of  supply. 

The  fir.st  step  necessary  in  this  work  was  to  assemble 
the  tariffs  concerning  commodities  used  in  highway  con¬ 
struction.  Requests  were  sent  to  the  tariff  bureaus  of 
each  railroad  for  their  published  lists.  To  check  these 
against  the  official  tariff  indices  in  the  files  of  the  New 
York  Public  Service  Commission  a  filing  sy.stem  was 
installed  which  showed  the  tariffs  of  each  individual 
road  in  numerical  sequence,  using  the  Interstate  Com¬ 
merce  Commission  number  where  given  and  where  not, 
the  Public  Service  Commission  number.  This  system 
shows  the  class  rate,  demurrage  and  switching  tariffs. 
The  specific  commodity  tariffs  applying  on  asphalt,  ce¬ 
ment,  sand  and  other  materials  are  indexed  as  well 
under  the  commodity,  and  all  work  is  cross-indexed  so 
that  it  can  be  readily  found  under  the  road,  under  the 
commodity  or  under  the  number.  These  tariffs  are  kept 
up  to  date  and  checked  by  means  of  the  weekly  tariff 
bulletin  of  the  Public  Service  Commission. 

It  may  readily  be  seen  that  in  estimating  work  we 
have  accurate  knowledge  not  only  of  the  cost  of  mate¬ 
rials  but  also  of  the  freight  rates  from  the  different 
siiurces  of  supply  so  that  we  can  determine  just  what 
is*  most  economical  for  the  particular  piece  of  work  un¬ 
der  construction.  This  information  is  also  valuable  in 
'  •  rifying  the  price  assessed  by  the  carriers  on  shipments 


where,  as  in  much  of  our  maintenance  w’ork,  the  freight 
has  to  be  paid  by  the  department. 

Besides  the  collecting  of  data  for  purposes  of  estimat¬ 
ing  and  checking,  the  work  of  the  bureau  has  been 
broadened  to  include  the  analysis  of  commodity  rates. 
If  the  published  rate  is  not  in  line,  or  is  unreasonably 
high  in  comparison  with  other  rates  quoted  by  other 
carriers  under  like  circumstances,  it  is  taken  up  with 
the  carrier  on  which  it  originated.  Usually,  when  it 
can  be  shown  that  the  rate  is  out  of  line  or  high,  a  re¬ 
duction  is  made.  Reductions  covering  24  individual 
transportations  have  thus  far  been  made  by  the  carriers. 

Certain  carriers  had  been  holding  to  their  own  lines 
much  traffic  which  originated  thereon,  even  though  this 
required  moving  shipments  over  an  unreasonably 
roundabout  route,  where  a  division  of  the  business  with 
another  line  would  have  meant  a  decidedly  shorter  haul. 
The  tendency  of  this  practice  was  to  keep  certain  pro¬ 
ducing  points  out  of  territory  to  which  they  were  natu¬ 
rally  tributory’  becau.se  of  the  high  freight  rates  of  the 
roundabout,  one-line  haul.  This  was  prejudicial  to  the 
road  following  this  practice,  since  the  point  so  affected 
could  not  compete  in  certain  territories.  If  the  rates 
were  maintained  on  the  basis  of  the  mileage  and  level 
which  would  naturally  obtain  on  the  two-line  haul  as  the 
shortest  route  between  a  producing  point  and  its  de.stina- 
tion,  competition  would  have  been  kept  open  and  the 
offending  road  would  have  had  at  least  a  part  of  the 
business.  The  representations  of  the  Freight  Bureau 
on  this  point  were  finally  accepted  by  the  roads  and 
resulted  in  a  reduction  of  rates  to  about  200  points. 

Although  in  general  the  commodities  which  enter  into 
the  construction  of  highw’ays  are  of  such  nature  and 
volume  that  they  have  specific  commodity  rates  estab¬ 
lished  by  the  railroads  to  apply  particularly  to  their 
movement,  in  some  instances  there  exist  no  such  rates. 
In  the  latter  case  the  matter  is  taken  up  with  the  traffic- 
department  of  the  originating  line  and  it  is  shown  the 
tonnage  that  it  will  be  possible  to  move  if  reduced  rates 
are  made  effective.  In  most  cases  the  desired  reduction 
is  obtained. 

Usually  all  these  propositions  are  taken  up  with  the 
general  freight  agent,  but  if  no  relief  is  obtained  from 
the  railroad  officials  the  matter  is  referred  either  to  the 
Interstate  Commerce  Commission  when  the  traffic  is  in¬ 
terstate,  or  to  the  Public  Service  Commission  when  the 
traffic  is  intrastate. 

On  account  of  the  tremendous  traffic  the  carriers  have 
had  to  handle  there  has  been  a  serious  shortage  of  cars 
and  frequent  interruptions  of  service  at  congested  ter¬ 
minals!  This  has  perplexed  all  our  work  and  interfered 
with  progress.  It  has  become  a  part  of  the  daily  routine 
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to  call  upon  the  carriers  to  furnish  cars  and  to  modify 
embargoes  so  that  materials  may  move.  This  work  has 
been  facilitated  by  the  data  of  the  bureau.  The  re¬ 
quest  for  furnishing  cars  is  usually  filed  with  the  super¬ 
intendent  of  car  service  of  the  line  involved,  and  the 
request  for  the  modification  of  embargoes  with  the 
superintendent  of  transportation.  Relief  has  been 
granted  in  most  cases,  although  occasionally  it  has  been 
necessar>’  to  appeal  to  the  Car  Service  Commission  at 
Washington,  which  has  aided  us  materially  In  one  in¬ 
stance,  however,  the  matter  was  brought  informally  to 
the  attention  of  the  Interstate  Commerce  Commission 
and  in  another  it  was  necessary  to  institute  formal  pro¬ 
ceedings  before  the  New  York  Public  Service  Commis¬ 
sion.  In  both  cases  the  relief  was  granted. 

The  bureau  has  also  aided,  when,  because  of  slow 
shipments  or  sidetracking  due  to  congestion,  it  has  been 
necessary  to  trace  cars.  This  has  been  done  through 
the  operating  and  the  traffic  departments  of  the  rail¬ 
roads,  the  choice  being  determined  by  the  better  service 
one  or  the  other  would  give.  The  fact  that  even  at  pres¬ 
ent  569,700  tons  of  imported  material  are  necessary  to 
complete  work  now  under  contract,  while  many  times 
during  the  ru.sh  season  there  have  been  several  times 
that  amount,  is  good  evidence  of  the  importance  of  the 
work. 

The  burden  thrust  upon  the  highways  by  the  overflow 
and  delays  of  the  railroads  has  emphasized  an  old  les¬ 
son,  one  too  often  neglected  by  officials.  This  is  the  neces¬ 
sity  of  adequate  routing  by  po.sted  signs  and  by  sending 
up-to-date  information  to  publications  and  automobile 
clubs.  Nothing  occasions  the  traveling  public  more 
annoyance  and  loss  of  time  and  energy  than  uncertainty 
about  routes.  For  instance,  a  farmer  sends  a  new  man 
with  a  truckload  of  perishable  berries  to  the  nearest 
shipping  point.  The  new  man  meets  an  unmarked  cross¬ 
road,  takes  the  wrong  turn,  wastes  half  a  day,  arrives 
too  late  for  shipment,  half  the  berries  rot  over  night, 
and  the  farmer  condemns  the  highway  department.  Or 
the  physician,  motoring  as  the  quickest  way  to  reach  a 
home  of  sickness,  strikes  a  detour,  loses  his  way,  gets 
mired  on  a  country'  road  and  nearly  has  nervous  pros¬ 
tration  before  he  reaches  his  goal.  Such  incidents  are 
annoying  enough  at  easier  times;  under  the  present 
high  pre.ssure  of  living  and  under  the  necessity  for  in¬ 
creased  traffic  from  distant  points  they  are  unendurable. 
We  have  learned  that  effective  guide-marks  at  intersect¬ 
ing  points  almost  double  the  value  of  a  road  and  are 
trying  to  post  every  detour  beyond  possibility  of  mis¬ 
understanding.  Furthermore,  we  are  telling  about 
routes  and  those  open  or  closed  for  repairs,  and  trying 
to  have  all  publications  give  the  public  the  latest  in¬ 
stead  of  obsolete  information  that  might  have  been  true 
the  month  before  last.  To  this  end  the  department 
solicits  correspondence  with  newspapers,  periodicals, 
guide-book  publications  and  automobile  associations. 

Another  point  particularly  accented  by  the  heavy 
traffic  upon  the  highways  is  so  obvious  that  we  wonder 
now  at  its  tardy  realization.  Many  highway  depart¬ 
ments  are  divided  so  that  construction  work  is  cared 
for  by  one  organization,  and  maintenance  and  repair  by 
another.  Where  there  are  parallel  routes  between  two 
points  it  is  sensible  that  if  one  must  be  closed  to  traffic 
the  other  shall  be  kept  open.  Yet  this  year  it  has  fre¬ 


quently  happened  that  both  routes  were  closed  simultan¬ 
eously — one  for  maintenance  and  repair,  the  other  for 
new  construction  work.  This  condition  was  not  inten¬ 
tional,  of  course,  but  was  brought  about  by  the  inevita¬ 
bly  slow  progress  on  many  contracts  as  a  result  of  which 
construction  work  on  .some  routes  continued  over  two  or 
three  seasons,  during  which  time  it  became  imperative 
to  do  maintenance  work  on  parallel  routes.  We  know 
now  that  work  in  future  must  first  be  definitely  planned 
with  regard  to  the  necessary  maintenance  and  repairs 
on  any  route,  so  that  no  road  need  require  the  ninth 
patch  for  lack  of  the  first.  Then  the  construction  work 
in  the  locality  must  be  allotted  .so  that  it  will  fall  on  the 
same  route  as  the  repair  work,  leaving  the  alternate 
route  free  for  uninterrupted  traffic. 

Another  difficulty  of  this  past  season  has  been  the 
inadequacy  of  labor,  both  in  quantity  and  quality. 
Many  contractors  in  New  York  State  had  still  uncom¬ 
pleted  large  sections  of  work  which  they  had  bid  in  at 
comparatively  low  prices.  In  order  to  give  them  a 
chance  to  finish  their  work  as  nearly  as  possible  in  ac¬ 
cordance  with  their  estimates,  the  department  decided 
to  curtail  the  letting  of  new  work,  which,  bid  in  at 
prevailing  high  prices,  would  give  the  successful  com¬ 
petitor  an  unfair  advantage  due  to  his  ability  to  pay 
higher  wages  to  labor  in  a  limited  market.  As  it  was, 
all  the  supply  of  labor  available  for  highway  construc¬ 
tion  purposes  was  utilized. 

The  curtailment  of  work  made  it  necessary  to  decrea.sc 
the  engineering  force,  or  there  would  have  been  a  dis¬ 
proportionate  charge  against  overhead  expenses.  The 
department  was  lightened  to  the  actual  number  of  men 
needed  to  do  the  work  in  hand  efficiently.  Then  came 
enlistments  and  the  draft.  Today  145  of  our  engineers 
are  in  the  national  service,  and  it  is  impossible  to  get 
men  of  anything  like  equal  caliber  or  experience  to  take 
their  places.  So  the  men  who  remain  have  worked  under 
extra  pressure,  new  methods  and  short  cuts  have  been 
used,  and  the  work  has  been  kept  up  without  taking  on 
new  people. 

In  spite  of  all  possible  help  given  to  contractors  hav¬ 
ing  outstanding  work,  many  of  them  failed.  They  sim¬ 
ply  couldn’t  meet  the  increasing  cost  of  materials  plus 
increasing  wages  and  decreasing  efficiency  of  labor.  We 
started  the  year  1917  with  294  contracts  in  force. 
During  the  season  we  let  29  for  new  work  and  14  com¬ 
pletion  contracts  for  work  defaulted.  This  put  a  total 
of  1530  miles  of  work  to  be  done  under  contract  in 
1917  (at  which  time  about  530  miles  of  this  was  physi¬ 
cally  complete).  As  the  season  progressed  a  number  of 
these  contracts  were  defaulted.  Eighteen  of  these  were 
of  extraordinary  importance  because  they  served  com¬ 
munities  for  which  it  was  necessary  that  traffic  be 
moved  and  where  the  present  roads  were  impas.sable. 
Something  had  to  be  done  quickly.  The  obvious  action 
was  for  the  department  to  take  over  this  work  in  spite 
of  the  additional  labor  it  would  mean  for  the  decreased 
engineering  force.  .This  it  did  after  due  notification  to 
the  contractors,  and  after  bonding  companies  had  proved 
their  inability  to  proceed  with  the  work.  The  work 
taken  over  by  the  department  covered  90.65  miles;  the 
original  contract  price  for  it  was  $1,187,976.22.  It  com¬ 
prised  waterbound  macadam,  surface  treatment;  bitu¬ 
minous  macadam,  penetration  method;  bituminous 
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macadam,  mixed  method;  cement  concrete,  and  brick. 
The  contractors  had  completed  $441,000  worth  of  this 
work  and  the  department  since  taking  it  over  has  ex¬ 
pended  $425,000.  A  number  of  the  contracts  are  now 
entirely  finished  and  some  are  so  nearly  completed  that 
they  can  be  finished  in  the  first  month  of  the  coming 
season.  Good  progress  has  been  made  upon  all  of  them. 

Two  lessons  have  been  learned  from  this  experience. 
The  first  pertains  to  legislative  enactment.  Many  high¬ 
way  laws  are  so  written  as  to  preclude  the  possibility  of 
the  state  department  completing  abandoned  work.  Such 
laws  should  be  changed.  In  New  York  State  the  Depart¬ 
ment  of  Highways  can  intervene  only  on  cancelled  con¬ 
tracts.  It  would  seem  advisable  that  in  emergencies 


adequate  authority  be  given  the  department  forces. 

The  second  le.s.son  sounds  a  cheerful  note  in  a  pes- 
simi.stic  .season.  We  have  proved  that  an  organized  high¬ 
way  department  can  lie  buoyantly  indejiendent.  If  it 
becomes  impossible  to  proceed  by  the  original  contrac- 
tural  methods  with  work  deemed  of  sufficient  import¬ 
ance,  then  the  department  can  take  it  upon  its  own 
shoulders  and,  from  our  records  this  year,  do  it  quite 
as  well  and  more  rapidly  than  the  contractor.  This  sense 
of  power,  the  proved  ability  to  meet  difficulties,  and  the 
aroused  public  consciousness  to  the  need  of  adequate 
highway  routes  throughout  the  nation,  are  perhaps  com¬ 
pensation  enough  for  the  trials  and  di.scouragements  of 
the  year. 


Coal  Car  Thawing  Plant  Built  of  Precast  Concrete  Units 


ON  THE  LEFT  THE  OLD  TWO-TRACK  THAWING  PI..ANT  AT  SOUTH  AMBOY,  ON  THE  RIGHT  THE  NEW 

THREE-TR.\('K  PI,ANT 
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Hot  Air  Is  Blown  All  Around  Trains  of  Cars  Containing  Frozen  Coal  Which  Are 
Housed  in  Unit  Concrete  Building  in  Terminal  Yard 


By  Scott  W.  Linn 

Getieral  Contrac'tor,  Cleveland,  Ohio 


The  concurrence  of  the  coal  shortage  and  the  un¬ 
precedented  cold  wave  of  the  first  week  in  January 
brought  to  the  attention  of  the  coal-using  public  around 
the  tidewater  ports  their  dependence  upon  .some  method 
of  thawing  out  the  coal  so  as  to  permit  its  being  un¬ 
loaded.  Car  after  car  reached  the  New  Jersey-New  York 
harbor  ports  with  contents  so  hard  as  to  resist  almost 
any  manual  effort  to  release  them.  To  meet  such  con¬ 
ditions  where  mechanical  car  dumpers  are  used  large 
thawing  plants  have  been  installed  at  a  number  of  ter¬ 
minals.  These  are  enclosed  houses  in  which  cars  or 
trains  of  cars  are  run,  there  to  be  heated  by  one  means 
or  another  to  a  temperature  which  will  thaw  the  frozen 
coal  and  permit  its  easy  dumping  from  the  dumper  just 
along  the  same  track.  A  number  of  such  plants  have 
been  installed  by  the  Walter  S.  Newhall  Co.,  of  Cleve¬ 
land,  Ohio,  in  the  past  few  years,  culminating  in  one 
of  precast  reinforced  concrete  at  South  Amboy,  N.  J.,  for 
the  Eastern  Coal  Dump  Co. 

In  the  first  thawing  plant  built  for  this  company  in 


1910  a  live  steam  point  .system  was  used.  A  boiler 
plant  of  estimated  capacity  w'as  provided,  and  an  under¬ 
ground  main  .steam  line  laid  from  the  boilers  to  inter¬ 
secting  steam  lines  parallel  to  and  between  railroad 
tracks.  At  intervals  of  about  20  ft.  manifolds  were 
used,  to  which  several  lines  of  rubber  ho.se  were  con¬ 
nected.  The  other  end  of  each  piece  of  hose  was  at¬ 
tached  to  a  malleable-iron  casting  on  the  end  of  a  piece  of 
1-in.  pipe  about  10  ft.  long.  The  opposite  end  of  this 
pipe  was  pointed  and  perforated  near  the  pointed  end. 
These  pipes  were  drilled  or  driven  into  the  frozen  coal 
and  live  steam  admitted  to  the  coal  through  the  per¬ 
forations. 

A  winter’s  use  of  this  thawing  system  proved  that  it 
was  not  a  success,  especially  in  thawing  bituminous  coal. 
It  was  not  economical  in  the  use  of  steam  and  the  han¬ 
dling  of  the  points  and  hose  was  dangerous  to  operators. 
When  a  point  was  driven  into  the  body  of  frozen  coal 
instead  of  the  steam  being  distributed  through  the  coal 
for  any  distance  the  tendency  was  for  it  to  thaw  out  a 


in  the  usual  manner  of  such  construction.  Each  column 
is  srrooved  as  shown  in  the  details  to  provide  space  for 
two  rows  of  wall  slabs  which  are  let  down  into 

the  slot,  the  space  between  being  filled  with  mineral 
wool  as  an  insulator.  The  roof  and  ceiling  slabs  are 
preca.st  and  set  in  place  on  girders  and  beams  framing 
it  to  the  columns.  The  wall  slabs  are  10-ft.  long,  3-ft. 
wide,  11-in.  thick  with  heavier  edges  and  cross  ribs. 
An  asbestos  covering  was  used  on  the  roof  slabs,  and 
.steel  rolling  doors  were  used  for  enclosures. 

Boilers  furnishing  steam  for  the  thawing  plant  are  sit¬ 
uated  about  400  ft.  from  the  apparatus  rooms.  The  boil¬ 
er  plant  was  installed  several  years  ago  for  the  purpose 
of  supplying  steam  for  the  live  steam  point  system.  It 
was  later  used  for  the  first  hot-air  plant.  It  has  been 
enlarged  to  accommodate  both  hot-cir  plants. 

The  building  is  divided  longitudinally  into  three 
rooms.  As  each  room  covers  one  track  and  can  be  used 
as  an  independent  unit  with  or  without  the  two  other 
rooms,  three  complete  apparatus  units  are  used.  These 
units  are  duplicates  in  detail  and  arrangement  and  a 
de.scription  of  one  is  applicable  to  all. 

Each  unit  consists  of  one  blower,  one  engine  and  two 
sets  of  heating  coils.  The  engine  is  of  the  vertical 
enclosed  type,  and  is  direct-connected  to  the  blower  at 
a  sufficient  distance  away  to  provide  clearance  for  free 
return  of  air  to  the  blower  wheel.  The  blower  is  of  the 
multi-vane  double-discharge  type  and  furnishes  air  in 
large  enough  quantity  to  give  frequent  complete  change 
of  air  in  the  thawing  rooms.  Each  unit  has  two  sets  of 


cylinder  around  the  pipe,  allowing  the  steam  to  escape 
to  the  top  of  the  coal.  This  was  particularly  true  in  the 
case  of  bituminous  coal  or  finely  divided  anthracite. 
This  action  of  the  steam  made  it  necessary  to  drive  in 
the  points  a  considerable  number  of  times  in  each  car. 
When  the  coal  was  finally  thawed  the  moi.sture  from 
the  condensed  steam  rendered  it  very  wet.  The  coal  was 
also  in  a  heated  condition  and  on  cool  days  a  visible 
vapor  arose  from  it  for  a  considerable  time  after  a  boat 
was  loaded.  This  gave  rise  to  a  fear  among  shippers 
of  danger  of  spontaneous  combustion. 

As  a  result  of  the  various  difficulties  encountered  in 
the  point  system  a  study  was  made  of  other  proposed 


BlREX'TING  THK  PRECAST  MEMBERS  FOR  A  COAL- 
THAWINO  SHEO 


systems  of  thawing  in  which  the  trouble  mentioned 
might  not  appear.  Several  methods  of  combining  and 
applying  heat  to  cars  were  considered,  in  all  of  which 
it  was  thought  to  be  economical  to  provide  an  enclo.sed 
building  with  insulated  walls.  Construction  difficulties, 
cost  of  maintenance  and  other  objections  led  to  the 
abandonment  of  most  of  the  schemes.  The  plan  that 
finally  appeared  to  be  most  practical  from  the  construc¬ 
tion  and  operating  standpoints  was  the  hot-air  system 
used  in  the  late.st  plants. 

Early  plants  of  this  type  were  built  of  wood  frames 
with  insulated  walls  and  roof  and  a  later  one  at  another 
site  was  of  steel  and  concrete  with  insulated  walls. 
Finally  in  1916  the  latest  plant  at  South  Amboy  was 
built  of  precast  concrete  members  under  a  structural 
system  developed  by  C.  D.  Watson  of  the  Precast  Con¬ 
crete  Co.,  Cleveland,  Ohio.  This  building,  erected  by  the 
latter  company  under  the  direction  of  the  Walter  S. 
Newhall  Co.,  as  engineers  and  general  contractors,  is 
described  in  this  article. 

The  building  for  the  thawing  plant  is  570-ft.  long  and 
48-ft.  wide,  spanning  three  tracks  and  having  a  capacity 
of  forty-two  40-ft.  cars.  It  is  an  enclosed  shed  with 
four  longitudinal  rows  of  columns,  and  walls  making  a 
separate  room  for  each  of  the  three  tracks  and  carrying  a 
roof  sloping  both  ways  from  a  central  longitudinal  ridge 
and  an  intermediate  ceiling,  the  space  between  being 
utilized  for  the  air  ducts.  In  the  middle  of  the  length 
is  a  higher  section  50-ft.  long,  in  the  upper  part  of 
which  is  located  the  blower.  Structurally  all  the  mem¬ 
bers  are  of  precast  reinforced  concrete  joined  together 
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The  hot  air  is  handled  by  the  so-called  “blow  through" 
system.  Air  is  blown  from  the  fan  through  heater  coils 
into  the  plenum  chamber,  the  bottom  of  which  in  this 
case  is  on  approximately  the  same  level  as  the  bottom 
of  the  longitudinal  distributing  ducts  lying  just  above 


heater  coils  arranged  one  on  each  side  of  the  blower 
and  carrying  sufficient  pipe  to  insure  delivery  of  the 
desired  volume  of  air  at  the  required  temperature.  The 
heater  coils  are  provided  with  valves  and  other  acces¬ 
sories  necessary  to  divide  them  into  groups  for  further 
regulation  of  operation  when  the 
full  capacity  of  the  plant  is  not  re- 
quired.  Traps  are  provided  so  that 
the  water  condensation  is  returned  j  I  ^ 

to  the  boiler  through  the  return  line.  I  H  /  'ilr^ 
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the  ceiling  of  the  thawinjr  room.  In  normal  operation  injr  in  contact  with  the  aides,  the  ends  and  the  bottom 
of  the  plant  each  blower  unit  provides  hot  air  only  to  of  the  cars.  It  is  often  not  necessary’  to  thaw  materia 
the  room  beneath  the  blower.  However,  the  plenum  all  the  way  through  and  this  arrangement  of  circulation 
chamber  extends  transversely  across  the  full  width  of  thaws  quickly  where  thawing  is  mostly  required, 
the  blower  room  and  is  fitted  with  a  system  of  dampers  The  return  air  duct  lies  betw’een  the  hot-air  ducts  and 
which  can  be  adju.sted  so  that  air  may  be  used  in  any  extends  to  the  ends  of  the  building  in  the  same  manner, 
room  or  in  any  combination  of  rooms  with  the  operation  Openings  are  provided  at  intervals  in  the  bottoms  of  the 
of  any  blower  unit.  return  air  ducts  and  the  cooled  air  returns  thereby  to 

Heated  air  enters  the  hot-air  ducts  which  in  this  plant  the  blower.  Patents  issued  and  pending  covering  the 
are  two  in  numl)er  and  lie  adjacent  to  the  wall  and  just  system  of  thawing  material  are  held  by  the  Walter  S. 
above  the  ceiling  of  the  thawing  rooms.  In  the  bottom  Newhall  Co. 

of  the  hot-air  ducts  are  openings  connecting  with  the  Usually  from  one  to  two  hours  will  thaw  the  ice  in 
fiues  lying  alongside  of  the  w’all  and  dow’nward.  Part  the  coal  so  that  it  will  dump  freely  when  the  car  i.^ 
of  these  discharge  laterally  toward  the  sides  of  the  cars  turned  over  on  the  dumper.  Under  this  system  coal  was 
containing  frozen  material  and  the  remainder  are  car-  thawed  at  an  average  of  approximately  1.4c.  per  ton 
ried  into  flues  opening  upwardly  toward  the  bottom  of  with  the  price  of  fuel  coal  obtainable  up  to  the  fall 
the  car.  This  gives  a  good  distribution  of  hot  air  com-  of  1916. 

Pennsylvania  Superior  Court  Decision  Covers 
Moot  Valuation  Questions 

Special-Use  Value  of  Land,  Reproduction  Cost  of  Parallel  Lines  Absorbed,  and  Discounts  on  Securities 
Allowed  in  Ohio  Valley  Water  Company  Case— Engineers  Best  Fitted  To  Estimate  Construction  Period 

V VALUATION  allowances  frequently  excluded  were  be  some  gain  commensurate  with  that  of  any  other  busi- 
admitted  by  the  Superior  Court  of  Penn.sylvania  in  ness.  The  mere  assurance  that  the  investment  will  not 
a  decision  rendered  Oct.  8,  1917.  The  case  was  the  ap-  be  confiscated  w’ill  not  suffice. 

peal  of  the  Ohio  Valley  Water  Co.  from  an  order  of  the  The  weight  of  authority  is  in  favor  of  the  standard  of 
Pennsylvania  Public  Service  Commi.ssion  in  fixing  the  present  value  as  distinguished  from  the  cost  of  repro¬ 
value  of  the  company’s  plant  and  establishing  rates  for  duction  or  the  actual  cost  of  construction.  Original  cost, 
water.  Among  the  court’s  findings  in  reversing  the  assuming  that  the  books  of  the  old  concerns  correctly 
commission’s  order  is  one  that  special  adaptation  for  a  recorded  all  of  the  items  that  W'ent  into  cost,  which 
particular  use  should  be  considered,  and  another  that  would  be  quite  rare,  would  not  take  into  consideration 
the  reproduction  cost  of  parallel  lines  absorbed  should  many  of  the  incidental  features  of  expense  which  com¬ 
be  allowed,  even  though  the  consolidation  has  rendered  panies  must  meet,  nor  would  it  make  any  allowance  for 
parts  of  the  original  plant  useless.  Going  value,  says  any  “increase  in  value’’  in  the  physical  property, 
the  decision,  must  be  allowed,  and  as  a  separate  factor.  The  present  value  represents  more  than  the  cost  of 
considering  the  property  as  an  entire  operating  concern,  reproduction,  which  is  the  present  day  cost  of  the  real 
The  cutting  down  of  the  estimated  construction  period  estate,  machinery,  equipment  or  plant,  labor  of  install- 
by  the  commission  is  criticized,  the  court  holding  that  ing  or  construction,  and  putting  in  place  to  perform  its 
the  engineers  w’ere  be.st  fitted  to  determine  this.  Dis-  various  functions.  To  these  bare-bone  charges  must  be 
counts  on  .securities  are  allowed  as  a  proper  capital  added  “time  and  money  expended  in  the  promotion  of 
charge,  and  on  the  evidence  7i%  is  called  reasonable,  the  enterprise;  in  the  organization  of  the  company  and 
Following  are  extracts  from  the  decision:  interesting  capital  therein,  including,  also,  legal  ex¬ 

penses,  obtaining  the  necessary  franchise,  as  well  as 
Speculative  Rates  Not  Permissible  costs  of  incorporating  the  company’’;  engineering 

Rates  should  not  be  speculative  or  put  in  operation  and  superintendency;  losses  arising  from  accidents  to 
for  the  purpo.se  of  determining  whether  too  low  or  too  men  and  material  during  the  construction  period;  ex- 
high.  Before  that  question  can  be  answered,  a  loss  of  penditures  bound  to  be  made  by  reason  of  the  incom- 
property  might  result.  The  business  of  rate  making  pleteness  of  plans,  always  attached  to  the  mo.st  perfectly 
should  not  be  an  effort  to  impo.se  on  either  the  public  planned  work;  the  cost  of  administration,  interest  paid 
or  the  corporation;  and,  while  it  may  be  true  that  some  during  construction;  securing  and  retaining  customers: 
corporations  in  the  past  have  acted  unfairly  to  the  pub-  the  loss  of  earnings  during  the  time  usually  required 
lie,  that  would  not  justify  a  confiscatory  valuation  by  in  a  well  managed,  progressive  plant  to  build  up  its 
the  commission  or  a  lowering  of  rates  causing  a  confisca-  business;  the  loss  from  unsuccessful  experiments  in- 
tion.  Rate  making  contemplates  fair  dealing  between  tended  to  protect  life  and  property,  or  reduce  operating 
the  company  and  the  public.  The  public  is  entitled  to  cost,  or  increase  the  efficiency  of  the  service;  the  in- 
be  served  at  rea.sonable  rates  on  the  value  of  the  prop-  stallation  of  machinery  made  necessary  through  the 
erty  used  in  the  public  service.  The  company  is  entitled  progress  of  scientific  development,  thereby  causing  gond 
to  a  rate  that  will  allow  it  a  fair  return.  To  induce  but  inferior  machinery  to  become  obsolete;  increa.^^ed 
investment  and  the  continuance  of  capital,  there  must  public  demands  causing  the  present  equipment  to  be- 
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come  inadequate  through  lack  of  capacity  and  its  replace¬ 
ment  necessary;  the  cost  usually  attendant  upon  the 
consolidation  of  many  plants  into  one  efficient  organiza¬ 
tion,  the  benefit  of  which  should  be  reduced  cost  of 
operation  and  better  service ;  and  the  irtcreased  value  of 
such  consolidated  plants  over  the  separate  units  that 
formerly  composed  them. 

Special-Use  Value  of  Land  Allowed 

The  Neville  Island  property  presents  a  difficult  propo¬ 
sition.  The  appellant  purchased  several  acres  of  land, 
upon  which  it  drilled  a  number  of  wells,  and  .secured  a 
supply  of  pure  water,  which  it  pumped  into  its  mains. 
The  appellant  contends  that  the  particular  value  comes 
from  the  location  of  a  sand  bar  within  the  property  line, 
through  which  the  water  percolates  into  the  wells, 
thereby  enabling  the  appellant  to  furnish  filtered  water 
to  its  consumers.  The  appellees  urge  that  inasmuch  as 
some  of  this  property  is  within  the  harbor  lines,  it  is 
necessary  for  the  appellant  to  secure  a  permit  from  the 
United  States  Government  to  sink  its  wells,  which  per¬ 
mit  may  be  revoked  at  any  time  and  the  wells  rendered 
u.seless. 

This  theory  of  the  appellees  to  reduce  the  value  of 
the  appellant’s  property  cannot  be  sustained.  Consider¬ 
ing  the  testimony  as  to  what  relative  claims  might  arise 
between  the  Federal  Government  and  the  appellant  as 
to  the  ownership  or  use  of  the  land  in  question,  the 
presumption  of  ownership  is  with  the  grantee,  who  is 
in  the  possession  and  use  of  the  property.  As  against 
the  entire  world,  its  rights  are,  so  far  as  the  commis¬ 
sion  is  concerned,  free  from  dispute.  It  presents  a  title 
in  fee  simple,  which,  with  possession  and  actual  use, 
ought  certainly  to  outweigh  any  remote  possibility  ot 
danger  from  the  Government,  even  if  they  could  assert 
a  right.  If  the  appellant’s  title  should  be  taken  away  at 
some  future  time,  and  its  value  should  be  of  such  weight 
as  to  enter  materially  into  the  basis  on  which  the  sche¬ 
dule  of  rates  was  fixed,  the  commission  can  readily  ad¬ 
just  the  rates;  but  until  that  time  the  appellant  is 
entitled  to  what  it  bought,  paid  for,  improved  and  is 
now  using. 

A  special  value  is  claimed  for  this  property.  The 
appellees  would  limit  it  to  the  price  fixed  for  lots  imme¬ 
diately  adjoining,  or  in  the  vicinity ;  it  is  contended  that 
water  of  the  same  quality  as  secured  by  appellant  could 
be  procured  from  the  adjoining  lots.  The  appellant  is 
dealing  with  what  has  been  done,  and  not  with  a  prob¬ 
lematical  use  of  adjoining  properties.  It  may  be,  as 
stated  by  Mr.  Justice  Hughes  in  the  Minnesota  rate 
cases,  supra,  that  real  estate  should  not  receive  an 
enhanced  value  beyond  that  of  communal  growth,  and 
that  the  real  estate  of  a  railroad  company  should  not 
be  valued  beyond  that  of  contiguous  properties  or  for 
its  worth  to  the  railroad;  but  that  court,  while  disallow¬ 
ing  condemnation  value  for  real  estate,  was  particular 
to  say  that  real  estate  is  entitled  to  a  fair  market  value 
for  all  its  available  uses  and  purposes,  or,  if  it  has  a 
peculiar  value  or  special  adaptation  for  a  particular  use, 
these  items  should  be  considered  in  the  rate-making 
values. 

There  is  a  difference  between  increased  value  which 
accrues  by  reason  of  the  concentration  of  population 
along  the  utility’s  line  and  the  value  which  results  from 


the  centralizing  of  real  property,  mechanical  appliances, 
machinery,  equipment  and  business  .sagacity  into  a  suc¬ 
cessful  industry  w'hich  produces  large  returns  of  the 
particular  commodity  which  these  energies  were  bent 
on  bringing  forth.  For  many  years  this  property  re¬ 
mained  idle,  when  the  men  with  the  idea  and  capital 
developed  it.  Such  property,  so  worked  upon,  has  an 
added  value  undoubtedly  l)eyond  that  of  the  mere  cost 
of  the  machineiw-,  the  labor,  and  pay  of  the  man  who 
conceived  the  idea,  or  the  value  of  the  adjoining  prop¬ 
erty  or  in  the  immediate  vicinity.  In  this  case  the 
public  has  been  benefited  in  that  it  is  able  to  procure 
a  commodity  of  purer  quality  in  large  quantities.  If  a 
fair  rate-making  value  cannot  be  given  this  increased 
value,  then  much  of  the  efforts  of  managers  to  procure 
satisfactorj’  and  suitable  agencies  to  reduce  the  cost  or 
better  the  .service  of  utilities  would  be  seriously  handi¬ 
capped. 

Parallel  Lines  Not  to  Be  Excluded 

In  considering  the  values  of  the  parallel  lines  of  the 
Monongahela  Water  Co.  |  which  had  been  absorbed  by 
the  Ohio  Valley  Water  Co.],  the  commission  allowed 
one-third  of  the  reproduction  cost.  The  appellant  asks 
that  it  be  allowed  full  value  for  its  parallel  lines  in 
McKees  Rocks,  and  this,  we  think,  is  a  proper  request. 
If  utility  companies  in  organizing  into  one  operating 
plant  a  number  of  smaller  ones  must  be  deprived  of  a 
fair  return  on  the  values  of  the  properties  purchased, 
and  are  also  limited  to  the  reduced  cost  of  operation  by 
reason  of  such  consolidation,  it  is  evident  that  the  more 
practical  way  should  be  to  permit  the  companies  to 
remain  separate  operating  concerns.  The  public  is 
entitled  to  a  fair  benefit  from  ever>’  such  move  made  by 
a  utility  concern ;  and  where  they  assemble  a  number  of 
plants  with  separate  overhead  and  operating  charges 
into  one  plant  with  one  overhead  charge  and  one  or  more 
operating  plants,  while  the  operating  plant  of  some  of 
the  separate  units  may  be  rendered  u.seless,  still  the 
new  concern  has  paid  for  it,  and  the  capital  was  origi¬ 
nally  and  is  now  invested  on  its  account.  Investors  could 
not  be  induced  to  traffic  in  such  an  unsatisfactory  and 
unstable  .security,  where  the  risk  is  not  failure  by 
reason  of  operation,  but  failure  through  confi.scation. 
The  benefit  that  should  come  to  the  public  is  through 
the  reduced  cost  of  operation ;  but  the  value  of  the  dis¬ 
mantled  plant  should  not  be  taken  from  the  books  as 
a  capital  charge  until  such  time,  through  sale,  or  other 
equitable  arrangement,  such  value  has  been  reamortized. 
The  reproduction  cost  should  have  been  allowed  as  fixed 
by  the  engineers. 

The  commission  declined  to  allow  any  sum  for  going- 
concern  cost  or  value.  While  it  is  said  due  considera¬ 
tion  would  be  given  this  item,  its  report  expressly  shows, 
in  the  .separate  items  found,  nothing  was  allowed  for 
going  value;  in  fact,  the  rate-making  value  allowed  was 
less  than  the  reproduction  cost  of  the  physical  property. 
It  will  not  do,  as  argued  by  the  appellees,  to  say  that 
the  item  of  going  value  was  considered  in  the  reproduc¬ 
tion  cost  as  returned  by  the  engineers  for  the  appellees. 
Aside  from  the  fact  that  the  engineers  by  their  evidence 
excluded  any  such  thought,  it  would  be  almost  impossible 
to  determine  the  going  cost  or  value  assessable  to  each 
factor  comprising  the  property.  It  is  only  by  consid- 
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erinjr  the  property  as  an  entire  operating  eoncern  that 
we  are  able  to  reach  any  conclusion  on  this  item. 

The  reas()n  jriven  by  the  appellees*  enjrineers  for  not 
allowinR  any  sum  for  troinK  cost  was  that  at  the  time 
the  valuation  was  made  the  company  had  a  paying  busi¬ 
ness.  This  omits  the  theory  uiH»n  which  present  value 
as  aided  by  reproduction  cost  is  found.  It  mu.st  in¬ 
clude  all  the  charjres  necessary  to  duplicate  the  plant, 
allowing  present-day  prices  for  the  cost  of  construction 
The  pre.sent  value,  in  the  case  before  us,  includes  noth¬ 
ing  for  developmental,  preliminar>'  or  jtninjf -eoncern 
costs  or  value  as  herein  mentioned.  As  it  is  a  property 
ritfht,  the  commission  cannot  vaguely  consider  it;  but 
w’here  it  exi.sts  as  here  shown,  it  mu.st  be  allowed.  While 
it  may  l)e  said  that  the  as.se.ssment  of  this  value  is  d.Hi- 
cult,  still,  as  .said  before,  ditticulties  will  not  justify 
conliscation. 

Knginkkrs  (’an  Hkst  Dktkrmine 
(’ONSTRUCTION  F’ERIOD 

Interest  during  con.struction  was  allowed,  but  excep¬ 
tion  is  taken  to  the  reduced  amount,  for  the  reason  that 
the  estimated  time  within  which  the  plant  should  have 
been  completed  was  reduced  by  the  commission.  The 
experts  for  lM)th  sides,  who.se  agreement  on  many  items 
had  l>een  accepted  by  the  commission,  found  that  the 
time  neces.sary'  to  construct  the  plant  would  be  two  and 
one-half  years.  Those  who  have  practical  knowledge  as 
to  the  time  necessary’  to  con.struct  a  plant  of  the  mag¬ 
nitude  of  the  one  under  consideration  are  properly 
(lualihed,  and  perhaps  in  a  better  position,  to  determine 
the  time  than  lawyers  or  judges  without  practical  expe¬ 
rience.  The  engineers  agreed  that  two  and  one-half 
years  was  a  rea.sonable  time;  and  this  agreement  should 
have  been  accepted,  unless  the  commission  had  other 
information  or  other  evidence  from  which  to  curtail  that 
time. 

Discount  a  1’ropkr  (’apital  Charoe 

Concerning  the  item  of  brokerage,  the  courts  and 
commi.ssions  of  other  states  have  held  that  discounts  on 
.securities  should  l>e  allowed;  as  utilities,  like  other  com¬ 
panies,  are  not  able  to  make  their  financial  arrangements 
without  allowing  .such  discount.  While  corporations 
should  not  l>e  permitted  to  capitalize  their  lack  of  credit, 
.still,  where  Iwnds  are  .sold  at  a  rea.sonable  discount  and 
l)ear  a  fair  rate  of  interest,  such  discount  should  be 
allowed. 

What  is  a  fair  discount  depends  upon  the  condition 
of  the  money  market  and  the  ability  of  the  organizers 
to  attract  capiUil  to  the  project.  When  solicited  to  in¬ 
vest  in  a  new  project,  with  the  uncertainty  of  success 
Icefore  him,  the  inve.stor  demands  a  return  commen¬ 
surate  with  the  risk  involved,  and  that  must  be  some¬ 
thing  more  than  a  legal-rate  inve.stment.  If  the  venture 
is  a  failure,  the  investor  is  compelled  to  take  his  loss 
without  any  hope  of  recoupment;  but  it  is  equally  unfair 
to  require  him  to  suffer  all  the  loss  if  the  enterprise 
fails,  and  to  deprive  him  of  the  chance  of  additional 
gain  if  the  venture  is  a  succe.ssful  one. 

The  company  should  be  allowed  the  expense  nece.ssar>’ 
to  give  a  reasonable  discount  on  bonds  and  (this  has 
l)een  the  rule  in  the  past),  such  discount  should  be  al¬ 
lowed  as  a  capital  charge.  To  hold  that  only  the  cash 
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received  may  be  considered  in  a  rate-making  value  would 
not  only  deprive  the  company  of  property,  but  w'ould  de 
prive  the  investor  of  property;  it  would  drive  from  the 
field  of  legitimate  banking  the  securities  of  hundred- 
of  utility  companies  within  the  state.  Many  of  these 
se<’urities  are  held  in  good  faith  by  banks  throughout 
the  commonwealth.  We  cannot  view  the  present  succes> 
of  utility  companies  as  the  medium  through  which  thi.- 
question  mu.st  be  judged.  It  is  nece.ssary  to  go  back 
to  their  formative  period,  when  these  securities  were 
.sold,  and  from  that  viewpoint  examine  the  various  criti¬ 
cal  stages  through  which  the  utility  company  has  pa-s.sed. 
It  has  only  been  through  inventive  genius  that  many 
utility  concerns  have  become  .successful  ventures.  The 
appellant  should  be  allowed  a  certain  per  cent,  for 
brokerage  or  discount.  The  evidence  before  the  com¬ 
mission  was  that  74 of  the  reproduction  co.st  would 
be  a  fair  amount.  This  for  a  new  concern  does  not 
seem  unreasonable. 


May  Separate  Road  Construction  and  Grading 

The  Pennsylvania  State  Highway  Department  may 
let  contracts  for  grading  work  separately  from  regular 
road  construction  next  year,  the  department  has  an¬ 
nounced.  This  subject  is  receiving  serious  consideration 
because  of  the  advance  in  prices  of  materials,  the  diffi¬ 
culty  in  obtaining  labor  and  the  car-service  interrup¬ 
tions  caused  by  the  priority  order  of  the  Government. 
The  specifications  are  to  be  studied  and  taken  up  next 
month  for  determination. 

Thus  far  only  one  or  two  contracts  have  been  let  for 
grading  as  a  separate  proposition,  and  observations  have 
been  made  on  them.  In  a  number  of  instances  county 
and  borough  authorities  have  favorably  commented  upon 
the  plan  for  separate  contracts.  ' 

Something  like  26  counties  have  agreed  to  cooperate 
with  the  state  in  road  work  on  a  50%  basis,  and  16  bor¬ 
oughs  have  accepted  invitations  to  unite  in  improve¬ 
ment  of  streets  which  are  on  the  line  of  state  highways. 

The  department  announced  that  hereafter  it  would 
make  a  charge  of  $2.50  for  .sets  of  plans  and- specifica¬ 
tions  for  road  work.  Heretofore  plans  were  to  be  seen 
at  offices  of  engineers  of  the  department.  Under  the 
new  arrangement  plans  may  be  bought  outright  by  in¬ 
terested  persons  and  studied  at  their  offices  or  homes. 
The  announcement  says  that  the  price  is  at  cost. 

State  Highway  Commissioner  O’Neil  has  rejected  all 
of  the  bids  received  on  Nov.  8  for  road  work  which  had 
been  contemplated  for  Allegheny  and  Somerset  Coun¬ 
ties.  The  prices  were  considered  so  high  that  the  de¬ 
partment  did  not  feel  warranted  in  awarding  contracts. 
All  of  this  work  will  be  readvertised  in  the  near  future. 
Bids  were  asked  for  either  reinforced-concrete  or  bitu¬ 
minous-concrete  construction. 

England’s  War  T.ixe8  on  (lasoline 

The  tax  which  Engli.sh  authorities  have  placed  on  ga.s- 
oline  intended  for  use  in  motor  vehicles  has  been  raised 
to  25c.  a  gallon  from  6c.  a  gallon,  at  which  figure  it 
stood  before  the  war.  Furthermore,  and  as  an  added 
restriction,  no  one  is  at  present  allowed  to  use  gasoline 
for  private  purposes  without  an  express  permit  from 
properly  constituted  authorities.  Ten  shillings,  ot 
$2.50,  is  no  unusual  price  for  gasoline. 
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Truss  Erection  and  Jacking  Operations  for 
Two  775-Foot  Continuous  Spans 

Second  of  Three  Articles  on  Sciotoville  Bridge  Erection  Central  Triangle  of  Ffeavy  Members  Set  Difficult 
Task  in  Eliminating  Secondaries  Methods  of  Forcing  Joints  — Deflection  and  End  Lift  Curves 


By  Clydk 

Kli’U!  KliKliK'tT  for  Mrl'ltnt 

JOINING  up  the  truss  members  of  the  Sciotoville 
Bridge  in  bent  condition  to  eliminate  secondary’ 
stresses  in  service — the  distinctively  new  erection  fea¬ 
ture  of  this  structure — required  different  methods  in 
the  Ohio  and  the  Kentucky  spans,  as  the  former  was 
erected  on  falsework,  while  the  latter  was  cantilevered 
out  from  the  middle  pier.  How  the  rivet  holes  in  the 
connections  were  laid  out  to  the  strained  shape  of  the 
trus.ses  was  described  in  Krigiveeriny  Newn-Recnrd  of 
.Ian.  10,  1918,  pp.  62  to  68,  in  outlining  the  general  pro¬ 
cedure  of  the  erection  and  the  equipment  u.sed;  in  the 


B.  I’YLK 

ic-.Marshall  i 'o  .  l'ittsl)UrKli 

The  plan  of  simultaneous  erection  was  abandoned, 
however,  after  only  one  panel  of  the  Kentucky  cantilever 
had  been  placed.  .Approach  of  the  .season  of  cold 
weather  and  high  water  made  it  advisable  to  complete 
the  Ohio  span  as  rapidly  as  possible,  so  that  it  would  be 
free  from  at  lea.st  all  the  timlier  falsework  should  there 
be  a  heavy  run  of  ice.  The  shortage  of  men  and  the 
impracticability  of  handling  material  for  both  travelers 
on  two  tracks  were  factors  in  the  decision. 

To  start  truss  erection  at  the  middle  pier,  the  follow¬ 
ing  procedure  was  adopted:  The  first  four  towers  of 


SriOTOVil^LK  THE  FAK  .SPAN.  OROSSINO  THE  LOW- WATER  CHA.WKU  ALO.NG  THE  KENTUCKY  BANK, 

WA.S  ERECTEU  BY  THE  CANTILEVER  METHOD 


field  these  connections  had  to  be  brought  together  by 
forcing,  which  involved  extensive  use  of  jacks,  as  de¬ 
scribed  in  the  present  article.  Heavy  jacking  was  re- 
(luired  also  to  .swing  the  spans,  their  continuity  making 
the  structure  of  indeterminate  or  constrained  type.  The 
information  obtained  through  this  jacking  throws  much 
light  on  the  practical  value  of  continuous  bridges. 

As  shown  diagrammatically  in  Fig.  1,  truss  erection 
was  started  at  the  middle  pier.  This  was  done  because: 
1.  It  started  the  work  at  a  fixed  bearing  (both  end  bear¬ 
ings  have  expansion  rockers) ;  2.  Constructing  the  two 
>^pans  simultaneously,  connected  over  the  center  pier, 
allowed  the  cantilevered  Kentucky  span  to  relieve  the 
load  of  the  Ohio  span  on  its  falsework,  and  made  the 
progress  of  erection  more  rapid;  3.  Erection  of  the  mid¬ 
dle  four  panels  was  greatly  simplified,  and  the  forces 
rccjuired  for  bending  the  members  to  connection  were 
reduced;  4.  The  safety  of  the  work  was  increa.sed  in 
relieving  the  falsework  in  the  middle  of  the  river  first. 


timber  falsework  (at  1,  2,  3  and  4  Ohio)  were  erected 
to  provide  space  for  .setting  up  the  gantry  traveler.  The 
traveler,  erected  on  these  towers  to  60-ft.  height,  placed 
the  timber  and  steel  faksework  for  the  Ohio  span  and 
set  the  bridge  floor  on  it  while  proceeding  toward  the 
middle  pier.  It  also  set  the  bearing  shoes  on  the  middle 
pier  and  laid  down  upon  them  the  lower  chord  of  the 
two  panels  18-20  K.  Then,  moving  back  toward  the  Ohio 
end,  it  placed  all  the  lower  chord  of  the  Ohio  span. 

Before  any  truss  erection  was  .started,  the  splices  be¬ 
tween  the  two-panel  lengths  of  the  lower  chord  were 
completely  riveted  while  the  chord  was  level  and  straight. 
Since  the  truss  members  had  been  fabricated  to  such 
lengths  as  to  make  ftie  chord  straight  under  full  live 
load  on  one  track  of  the  bridge,  the  method  of  riveting 
described  eliminated  secondary  stresses  from  the  chord. 
While  the  riveting  went  on,  the  gantry  traveler  was 
raised  to  full  height,  150  ft.,  and  the  light  subposts  and 
hangers  were  erected  with  the  derrick  car.  The  opera- 
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tions  .HO  far  are  represented  in  diat^rams  /I  to  C  of  Fi^.  1. 

The  steps  re<iuired  in  the  .specially  difficult  problem 
of  erecting  the  middle  four  panels  are  indicated  dia- 
fframmatically  in  Fig.  4.  For  every  practical  method  of 
procedure  in  erecting  the  four  panels,  extensive  compu¬ 
tations  had  I>een  made  to  determine  the  position  of  each 
member,  the  amount  that  the  holes  would  be  out  of 
match  at  every  point,  and  the  forces  required  to  bring 
the  holes  true. 

Owing  to  the  comparatively  large  changes  in  length 
of  these  members  for  camber,  and  the  fact  that  the  main 
members  were  .so  stiff  that  driftpins  would  not  bring 
the  holes  to  match,  the  problem  was  to  erect  in  such  an 
order  and  in  such  manner  that  the  holes  would  match 
when  the  member  was  first  put  in  place.  This  was  ac¬ 


complished  in  simple  and  economical  manner,  the  strik¬ 
ing  erection  features  of  the  method  being  as  follows: 

The  lower  chord  was  jacked  into  a  decided  curve  (Sc. 
Stage  II,  Fig.  4),  with  both  L18  points  11  in.  higher 
than  L20,  by  wedge  jacks  supported  on  the  timber  false¬ 
work  at  18K.  Two  200-ton  jacks  (as  shown  in  Fig.  ;» 
of  the  preceding  article,  Engineering  News-Record  of 
Jan.  10,  1918,  p.  64),  were  used,  since  the  total  load  to 
(ome  on  this  point  was  about  600,000  lb.  They  were 
operated  by  a  ratchet  with  6-ft.  handles  pulled  by  a  2-in 
runner  line  of  the  traveler.  This  jacking  brought  the 
unreamed  holes  in  the  subhangers  at  both  L19  points 
i  in.  above  the  holes  of  the  chord,  but  the  holes  came 
fair  with  the  completion  of  the  trus.ses  and  the  simul¬ 
taneous  straightening  of  the  lower  chord. 


B — Falsework  and  fli>or  ereeled  l«  IHK  ;  floor  ♦!  In,  toward 
Ohio  end. 


H — Kentucky  cantilever  ercM-tcnl  to  lOK  ;  Ohio  span  swuhk  bv 
lac-klnK  ffid  In.  up  and  placing  permanent  rockers. 


I— -I 'antilever  erec-ted  to  panel-|K>int  UK;  steel  tower  erc-ctid 
at  8K  by  creeper  traveler. 


C — Chord  erectc'd  to  Ohio  cmicI.  .splic-c*s  riveted  when  level  and 
strulKlit.  Floor  ns>\c>d  fi  in.  to  final  jiosltlon.  Oantry  raised  to 
150-ft.  tinal  height  chord  Jacked  to  initial  curve. 


LO'K 
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Lo-0 


l> — Middle  four  iianels  completed,  limber  towers  at  t8K  and 
ISK  relc;asc.*d.  Ifhio  span  supi)orte<j  o:i  steel  tower  at  panel- 
IKiint  16. 
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Lo-K  '  La-K  Leo  Lo-0 

.1 — Krec'tion  continued  to  8K  and  truss  Jacked  up  on  tower. 
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Lo-it  L4-K  Le-h  LEO  cO-O 

K — KrcHilon  continucHl,  and  second  stc^l  tower  erectcsd  ai  IK 


K — Truss  coiniileted  to  16  Ohio.  Cree|>er  traveler  erected  on 
top  chord.  Towers  at  18K  and  19K  removed. 


p — One  panel  of  c-antllever  erected  «)hio  span  erected  com- 
fdete  on  falsework  ;  tlhlo  end  SJ  in.  low. 


A 

Lo-K 


Cl — Oantry  traveler  taken  down ;  Kentucky  cantilever  {Xtn- 
tinued;  timber  falsework  removed,  starting  at  middle  pier;  load 
released  from  steel  tower  at  16  Ohio. 


M — Bridge  erected  complete.  Kentucky  end  16  In.  low.  Ken¬ 
tucky  span  swung  by  jacking  end  16  In.  up.  placing  permanent 
rockers :  steel  falsework  towers  at  4  and  8K  removed  and  creei>er 
dismantled. 


FIO  1.  SCIOTOVTLL.E  BRIDGE  ERECTION  PROCEDURE  SUMMARIZED  BY  DIAGRAMS  OF  THIRTEEN  STAGEb 
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When  the  upper  ends  of  the  diatronals  M19  L18  were 
placed  (Stages  II  and  IV,  Fig.  4)  the  holes  in  the  diag¬ 
onal  at  U18  were  11  in.  above  those  in  the  vertical  at 
that  point.  The.se  members  were  held  in  the  falls  until 


KKi  FonciNO  THE  HANOER  AT  U14K  TO  CONNECTION 
WITH  TOR  CHORD  BY  SPECIAL  JACKINO-YOKE 


rivets  enough  were  driven  in  the  outer  rows  of  holes  at 
M19  to  take  care  of  the  bending  moment  at  those 
points  when  the  diagonals  were  slacked  to  make  the 
holes  in  the  posts  at  U18.  The  delay  was  about  two  day^ 
in  each  of  the.se  ca.ses.  A  decided  curve  was  visible  in 
the  long  diagonals  after  the  upper  ends  were  lowered  to 
connect. 

When  the  top  chords  U18  U20  were  set  (see  stages 
III  and  V,  Fig.  4),  the  U20  ends  were  held  on  2-in. 
shims  until  sufficient  rivets  were  driven  in  the  outer 
rows  of  the  main  diagonal  and  chord  at  U18  to  take  care 
of  the  bending  moment  at  that  point  when  the  chord 
was  slacked  to  contact  with  the  po.sts  at  U19  and  U20. 
This  involved  practically  no  loss  of  time;  while  the 
Kentucky  top  chord  was  being  riveted,  the  gantry  was 
moved  and  some  members  of  the  adjacent  panels  on  the 
Ohio  side  of  L20  were  set,  and  while  the  Ohio  chord  was 
lieing  riveted  the  bracing  was  erected.  After  both 
U18  points  were  riveted,  the  2-in.  shims  were  removed 
and  the  chord  was  lowered  to  contact  with  the  posts 
at  U19  and  U20.  But  now  the  two  chords  were  in. 
apart  at  U20  and  were  not  tangent  (Stage  VI,  Fig.  4). 

In  order  to  close  the  2-in.  gap  two  large  turnbuckles 
were  placed  across  and  turned  with  long  crow'bars  (Stage 
VII,  Fig.  4>.  The  vertical  at  L18U18  0  was  cut  loose 
from  the  gusset  at  U18  0,  and  the  load  falls  neares 
U18  0  on  the  top  chord  were  given  a  good  strain.  Thi.-. 
closed  the  gap  at  U20,  but  made  another  gap  at  U18. 
and  .still  left  the  chords  not  tangent  at  U20.  To  brin  ’’ 
them  tangent,  the  U19  posts  w’ere  bolted  to  the  chords, 
the  U20  ends  raised  (singly,  on  account  of  the  large 
force  required),  and  ?-in.  shims  were  placed  under  the 
chords  at  U20.  With  these  shims  in  place  sufficient  of 
the  outer  rows  of  holes  in  the  U20  splice  were  riveted 
to  take  care  of  the  bending  moment  that  would  occur 
at  U20  upon  removing  the  3-in.  .shims.  To  remove  these 
shims  the  U19  bolts  were  loosened  and  the  falls  at  1120 
given  a  strong  pull. 


Fio 


IN  ERECTINO  THE  OHIO  SPAN  THE  WOODE.V  TOW'ER.S  AT  INTERMEDIATE  P.ANEI.-POINTS  WERE 
RELEASED  AS  EARLY  AS  POSSIBLE  TO  REDUCE  DANDER  FROM  ICE  IN  FLOOD  TIME 


Computation  had  been  made  and  a  jacking  device  built 
for  closing  the  1-in.  gap  at  U18;  the  force  required  was 
304,000  lb.  But,  because  L18U18  was  much  lighter 
than  the  members  of  the  main  triangle  L20  U18  O 
U18  K,  the  post  lengthened  much  more  rapidly  than  the 
main  members  when  the  sun  first  shone  upon  the  struc¬ 
ture  in  the  morning,  and  it  was  found  that  the  gap 
closed  and  the  rivets  could  be  driven  without  any 
jacking. 

When  the  four  panels  were  riveted  complete  the  top 
chord  at  U20  was  not  in  contact  with  the  post  by  1  in. 
(Stage  VIII,  Fig.  4).  This  gap  closed  as  erection  of 
the  trusses  proceeded  and  the  chords  became  more  near¬ 
ly  straight. 

The  middle  four  panels  formed  a  unit  that  was  almost 
balanced  on  the  middle  pier.  The  load  was  therefore 


ings  thus  left  between  steel  towers,  the  ice  would  be  un¬ 
likely  to  jam  and  cau.se  trouble. 

As  already  mentioned,  the  bottom  chord  was  freed  of 
.secondary  stresses  by  riveting  its  splices  while  it  was 
straight  and  level.  Its  curves  before  truss  erection  was 
started  and  after  the  Ohio  span  was  erected  are  shown 
at  the  top  of  Fig.  6.  It  being  the  original  intention  to 
erect  the  Ohio  and  Kentucky  spans  simultaneously  and 
to  take  only  the  unbalanced  load  on  the  steel  towers,  the 
lower  chord  after  splice  riveting  and  before  truss  erec¬ 
tion  was  jacked  to  such  a  curve  that  the  truss  members 
w'ould  connect  to  it  without  further  jacking.  This  curve 
was  very  close  to  the  no-load  camber  curve  of  the  trus.s, 
so  that  almost  equal  loads  would  come  on  the  steel 
towers  when  the  Ohio  truss  was  completed.  Very  little 
jacking  was  necessary  as  the  erection  proceeded.  Point 
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relea.sed  from  the  timber  tower  at  L18  K  by  slacking  the 
wedge  jacks  at  that  point,  keeping  them  just  in  contact 
with  the  chord  for  the  sake  of  stability. 

In  the  diagram  of  Fig.  4,  curves  are  shown  for  main 
members  only,  as  the  light  members  were  not  the  cause 
of  any  concern;  a  few  driftpins  in  their  joints  brought 
good  holes  in  every'  case  without  difficulty. 

When  the  middle  triangle  was  completed  the  main 
truss  system  was  erected  to  16  O,  where  it  was  sup¬ 
ported  on  a  .steel  tower  (D,  Fig.  1).  The  timber  towers 
at  18  and  19  O  were  not  released,  but  on  the  contrary 
the  wedge  jacks  at  those  points  were  raised  to  put  a  full 
load  on  each  one;  in  this  way  some  of  the  load  was  re¬ 
leased  from  the  steel  tower  at  16  0,  merely  as  a  precau¬ 
tion,  not  as  a  necessity. 

At  this  time  the  creeper  traveler  was  erected  on  the 
top  chord  between  U20  and  U18  K  (E,  Fig.  1).  It  was 
intended  to  erect  about  one  Kentucky  panel  for  every 
two  panels  of  the  Ohio  span.  But  when  only  one  panel, 
18-17  K,  had  been  erected,  the  shortage  of  men  and  the 
proximity  of  winter,  with  attending  danger  to  falsework 
from  ice,  led  to  the  decision  to  push  the  Ohio  span  to 
completion,  postponing  work  on  the  Kentucky  span.  The 
ice  danger  also  led  to  removing  the  timber  falsework  as 
rapidly  as  the  truss  erection  permitted,  since  the  steel 
towers  at  4,  8,  12  and  16  were  more  than  sufficient  to 
carry’  the  weight  of  the  Ohio  span.  With  160-ft.  open- 


Ll6  was  purpo.sely  left  lower  than  the  no-load  camber 
curve  to  relieve  the  lighter  steel  tower  at  that  point,  and 
reduce  the  tension  in  U14  U18  0. 

The  Ohio  trusses  being  erected  on  falsework  to  a 
heavy  camber  curve  there  was  an  easy  opportunity  to 
raise  the  free  end  of  each  two-panel  length  of  the  top 
chord  to  obtain  good  holes  at  the  connecting  end. 

From  panel-point  18  to  4,  the  four  diagonals  sloping 
down  toward  the  Ohio  end  were  straight  when  con¬ 
nected.  The  diagonals  sloping  up  from  16,  12,  8  and  4  0 
were  held  at  the  middle  points  by  the  horizontal  struts; 
the  struts  were  of  such  lengths  as  to  bring  good  holes 
at  the  lower  ends  and  to  hold  the  diagonals 
straight  when  the  upper  .sections  were  connected 
to  the  top  chords.  The  upper  parts  of  the  same  diag¬ 
onals  were  well  pinned  and  bolted  to  the  lower  sections, 
as  they  had  to  hang  free  while  the  top  chords  were  being 
erected.  When  these  diagonals  were  pulled  up  to  con¬ 
nect  to  the  top  chords  Avith  the  falls  (shown  in  Fig.  17, 
p.  67,  Jan.  10)  the  long  verticals  did  not  make  holes 
with  the  top-chord  gusset  plates.  These  holes  were 
brought  to  match  by  raising  the  bottom  chord  with  the 
wedge  jacks,  which  operation  put  slight  bends  in  the 
diagonals  and  top  chords. 

In  placing  the  end  post  in  one  piece  and  connecting 
the  lower  end  first,  the  camber  of  the  lower  chord  held 
the  U2  end  of  the  batter  post  about  li  in.  too  high  for 
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^'ood  holes.  Bolts  and  30  or  40  driftpins  served  to  bring 
the  holes  to  match. 

The  Ohio  span  alone  did  not  become  self-supporting 
until  the  Kentucky  cantilever  was  completed  to  about 
1.'>K.  At  about  this  stage  the  U14  U18  top  chord  of  the 
Ohio  span  became  the  critical  or  highest-stres.sed  mem¬ 
ber,  owing  to  the  cantilever  load  and  to  the  1,000.000-lb. 
reaction  still  on  the  steel  tower  at  LI  6  0.  The  load  on 
the  steel  tower  was  therefore  released  by  placing  four 
200-ton  hydraulic  jacks  under  either  truss  and  removing 
some  of  the  shims.  The  releasing  of  this  load  lowered 
the  chord  only  in.  at  L16  O. 

During  the  Kentucky  cantilever  erection  it  was  neces¬ 
sary  to  rivet  the  horizontal  struts  such  as  M15M17  in 


ments  decreased  as  the  span  lifted  off  its  successive  sup- 
port.s.  Tower  8  went  free  just  before  the  end  was  high 
enough  to  place  the  16-in.  rockers  under  the  shoes.  In 
order  to  free  the  tower  at  12,  the  end  was  jacked  4  in. 
above  the  height  required  for  the  rockers.  The  original 
.scheme  of  erection  provided  for  Tower  12  being  taken 
out  before  this  stage,  but  jacking  the  extra  4  in.  was  a 
simple  means  of  removing  it  at  this  time. 

During  the  jacking  the  lift  was  followed  up  with 
shims  (Fig.  5)  of  Uin.  steel  plates,  the  same  number 
being  kept  under  both  trusses.  When  there  was  suffi¬ 
cient  space  the  shim  plates  were  removed  and  rockers 
from  the  150-ft.  deck  span  .sub.stituted ;  with  the  plates 
a  foot  or  more  high,  several  inches  of  the  jacking  would 
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order  to  make  a  complete  truss  system  on  which  to  carry 
the  creeper  traveler.  When  the  main  truss  system  of 
the  next  panel  of  the  bridge  was  connected  the  sub¬ 
horizontal  was  no  longer  needed.  One  end  of  one  of  the 
struts  was  cut  loose  and  left  resting  on  shelf  angles  at 
the  time  of  jacking  the  vertical  to  good  holes  at  points 
such  as  U14;  this  jacking  relieved  the  stress  in  the  hori¬ 
zontal  strut  and  allowed  the  rivets  to  be  cut  out.  Leav¬ 
ing  the  struts  connected  would  have  put  redundant  mem¬ 
bers  in  the  bridge.  The  jacking  device  used  to  connect 
simultaneously  the  long  subhangers  and  disconnect  the 
horizontal  struts  is  shown  in  Fig.  2,  a  small  reproduc¬ 
tion  of  the  cover  picture  of  the  Dec.  13,  1917,  issue  of 
Engineering  News-Record.  It  consisted  of  two  yokes,  two 
34-in.  special-steel  rods  and  two  200-ton  hydraulic  jacks. 

When  the  Kentucky  cantilever  was  completed  to  lOK 
(Stage  H,  Fig.  1)  the  Ohio  span  was  swung.  The  Ohio 
end  was  raised  81  in.  by  jacking  under  the  end  floorbeam 
(See  views  Fig,  6).  The  nest  of  20-in.  I-beams  on  the 
pier  rested  on  a  cushion  of  roofing  paper ;  on  the  beams 
was  placed  a  bolster  which  accommodated  a  500-ton  jack 
in  the  center  and  brought  four  200-ton  jacks  to  the  level 
of  the  larger  jack.  A  special  casting  was  used  to  trans¬ 
fer  the  jacking  force  to  the  fioorbeam. 

Increments  to  the  jacking  load  were  comparatively 
large — 200  tons  per  inch — until  the  truss  was  raised 
free  from  the  tower  at  4  0.  The  lift-load  curve  is  given 
in  the  right  half  of  Fig.  8.  As  there  shown,  the  incre- 


be  lost  in  slacking  the  jacks,  as  had  to  be  done  for  plac¬ 
ing  .shims  on  top  of  the  jacks. 

The  jacking  time  for  raising  about  12  in.  and  lower¬ 
ing  4  in.  totaled  seven  hours  for  24  men.  Another  day 
was  consumed  in  setting  up  and  removing  the  jack¬ 
ing  rigging,  setting  the  shoes  accurately  and  placing  the 
rockers.  During  the  jacking  the  lower  chord  stretched 
11  in.  The  deflection  curve  for  Ohio  span  swung  and 
Kentucky  cantilever  completed  to  9  is  shown  in  Fig.  6. 

In  placing  the  bottom-chord  .sections,  the  splice  at  the 
rear  end  of  each  section  was  made  before  connecting 
the  web  members.  The  splice  joint  was  held  in  perfect 
match  by  resting  the  front  end  of  the  chord  section  on 
jacks  on  the  flying  bridge  of  the  creeper  traveler.  This 
eliminated  bottom-chord  secondaries. 

The  diagonals  sloping  down  toward  the  Kentucky  end 
between  18  and  4  went  in  place  practically  .straight,  and 
had  good  holes  at  the  end  when  only  a  few  pins  were 
driven.  The  diagonals  sloping  up  from  16,  12,  and  4  K 
were  held  at  the  middle  points  by  the  horizontal  struts. 
These  struts  were  of  such  a  length  as  to  make  the  diag¬ 
onal  holes  match  those  of  the  bottom-chord  gusset  plates. 
The  upper  parts  of  these  diagonals  connected  with  good 
holes  to  the  top  chords,  and  the  diagonals  were  straight 
when  connections  were  made.  However,  in  some  of  the 
top-chord  splices  a  few  driftpins  had  to  be  driven  before 
the  splice  came  into  match,  as  the  outer  ends  of  these 
chord  sections  were  held  a  trifle  too  high  by  the  posts. 
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At  U14.  10,  f»  and  2K  the  vertical  hantfer.s  were  too 
low  to  connect.  The  jackin)?  device  .shown  in  Fijr,  2  was 
use<l  in  these  four  ca.ses,  the  two  trusses  iHjinjf  jacked 
simultaneously. 

With  respect  to  .setting:  the  batter  post,  the  same  con¬ 
ditions  existed  as  at  the  Ohio  end. 

Keeping:  the  bottom  chord  of  the  cantilever  in  line 
was  a  rather  difficult  matter,  partly  because  the  down¬ 
stream  lower  chord  was  shielded  from  the  sun  in  the 
morning:.  The  expansion  of  the  upstream  chord  at 
times  moved  the  end  of  the  cantilever  2i  in.  down.stream 
from  a  straigrht  line.  Haze  often  ob.scured  l)oth  back- 
sig:hts  and  foresig:hts.  The  center-line  marks  on  several 
floorbeams  were  clearly  visible  at  the  same  time  from 
the  instrument  .set  up  under  the  center  ffoorljeam.  Each 
center-line  mark  toward  the  end  of  the  cantilever  was 
off  center  a  little  more  than  the  preceding  one.  In  set¬ 
ting:  a  section  of  chord,  the  floorbeam,  with  center  line 
marked  on  its  bottom  ffange,  was  placed  between  the 
chords  of  the  two  trusses.  It  was  then  .set  downstream 
from  the  mark  on  the  ffoorbeam  set  ju.st  previously  by 
an  amount  a  little  greater  than  the  distance  between 
that  mark  and  the  preceding  one.  On  hazy  days  the 
center-line  marks  were  used  as  foresights,  and  on 
cloudy  days  the  center-line  marks  were  found  to  be  truly 
on  line. 

When  the  bridge  was  landed  on  Tower  8  K  it  was 
downstream  about  14  in.,  from  the  effect  of  the  sun.  It 
w'as  easily  brought  to  line  with  two  TiO-ton  Norton  jacks 
placed  in  the  temporary  shoes  immediately  under  the 
chords. 

To  bring  the  free  end  of  the  bottom  chord  to  correct 
level,  an  instrument  could  not  be  used  conveniently, 
as  the  chord  already  in  place  was  curved.  It  was 
sighted  by  eye  and  a  check  taken  on  it  by  examining  the 
holes  in  the  chord  splice.  The  free  end  of  the  chord 
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was  raised  or  lowered  by  two  50-ton  Norton  jacks  on 
the  flying  bridge  suspended  from  the  creeper  traveler. 

When  the  cantilever  was  completed  to  9  K,  the  steel 
tower  formerly  used  at  12  0  was  taken  across  the  river 
and  erected  at  8  K  by  the  creeper.  The  truss  was  then 
extended  to  8  to  re.st  on  the  tower  (I  and  ,1,  Fig.  1). 

Upon  reaching  the  steel  tower  at  8  K  the  intention 
was  to  mea.sure  the  deflection  of  the  free  end  of  the 
cantilever  before  jacking  at  that  point,  in  order  to  com¬ 
pare  actual  with  computed  results  and  determine  better 
the  proper  distance  to  raise  the  end  of  the  cantilever. 
Instead,  the  following  procedure  was  followed:  Shims 
were  put  on  top  of  the  shoes  on  the  columns,  of  such 
thickness  that  when  the  bottom-chord  sections  were  en¬ 
tered  at  L9  and  supported  on  the  shims  good  holes  would 
result  at  L9.  The  L9  splice  was  well  pinned  and  bolted, 
so  that  when  the  diagonal  L8  M9  was  brought  to  L9  on 
the  trucks  the  deflection  from  its  weight  would  be  re¬ 
sisted  by  the  bending  of  the  lower  chord.  The  shims 
made  the  free  end  of  the  chord  about  i  in  too  high  for 
good  holes  for  the  diagonal,  but  a  few  driftpins  easily 
made  good  holes  and  left  the  end  of  the  truss  supported 
on  the  steel  tower  (View  C,  Fig,  7). 

In  order  to  determine  what  the  deflection  at  8  would 
have  been  if  unsupported,  that  point  was  raised  by  the 
hydraulic  jacks  and  corresponding  di.stances  and  loads 
plotted  for  five  positions.  The  truss  was  jacked  up 
twice,  readings  taken  for  jacking  up  and  slacking  down, 
and  the  average  of  the  four  sets  of  readings  used.  The 
actual  deflection  would  have  been  8.62  in.;  that  com¬ 
puted  without  considering  the  effect  of  truss  details  was 
9.14  in.,  and  that  computed  with  allowance  of  20%  for 
the  effect  of  details  6.35  inches. 

The  tru.ss  was  raised  73  in.  with  a  force  of  462,000  lb. 
per  truss  (=t25  tons  for  probable  error).  The  computed 
jacking  height  was  7,9  in.  when  no  allowance  was  made 
for  truss  details,  and  6.52  in,  when  20%  allowance  was 
made,  the  load  in  both  cases  being  430,000  lb.  per  truss. 
This  jacking  reduced  the  stre.ss  in  U14  U18  K  so  that 
its  capacity  would  not  be  exceeded  during  the  erection  of 
the  rest  of  the  bridge. 

Erection  of  the  trusses  was  continued  to  6  K  (K,  Fig. 
1,  and  View'  D,  Fig.  7),  and  thereupon  the  second  steel 
tower  was  placed  at  4  K.  The  lower  part  of  the  truss 
was  completed  in  the  same  way  as  at  8  K,  but  the  deflec¬ 
tion  was  read  with  the  truss  unsupported.  The  actual 
jacking  height  was  1  in.  wdth  a  force  of  384,000 
50,000  lb.  per  truss.  The  computed  jacking  was  1.42  in. 
with  a  force  of  470,000  lb.  (no  allowance  for  details) 
or  1.02  in.  for  425,000  lb.  (20%  allowance).  Results  in¬ 
dicated  that  a  10%  allowance  for  truss  details  would  be 
correct. 

Erection  was  now  completed  to  the  end  of  the  bridge. 
The  view  opposite  shows  the  bridge  comijleted  to  2  K. 
The  bottom-chord  section  LO  LI  K  was  landed  on  200- 
ton  wedge  jacks  on  the  pier.  Therefore  no  accurate 
reading  of  the  deflection  of  that  point  hanging  free  was 
obtained,  but  16  in.  to  16J  in.  is  probably  what  it  woiilil 
have  been. 

The  same  jacking  outfit  as  shown  in  Fig.  5  was  used 
under  the  Kentucky  end  floorbeam.  Curves  of  actual 
and  anticipated  jacking  are  given  in  Fig,  8.  As  shown, 
the  actual  jacking  corresponded  very  closely  to  the  com¬ 
puted  values  for  10%  allowance  for  truss  details.  An 
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allowance  of  4V  for  friction  was  made  from  the  start 
to  the  sta(?e  when  the  tower  at  8  was  freed,  because  the 
jackinfr  was  continuous  for  all  except  the  first  few 
inches. 

Durinpr  the  jackinj?  the  bottom  chord  stretched  11  in. 
The  lateral  force  which  this  stretchinj?  broujrht  to  bear 
on  the  jacks  was  sufficient  to  slide  the  ne.st  of  I-beams 
on  the  pier.  Between  the  nest  and  pier  was  A  in.  of 
roofing  paper,  which  was  .softened  by  the  warm  weather. 

The  curv'e  of  the  bottom  chord  of  the  bridge  after 
LO  K  was  jacked  and  before  the  creeper  was  removed 
from  U2  U3  K  is  given  in  F'ig.  6. 

One  of  the  most  striking  features  of  the  entire  erec¬ 
tion  was  the  curve  for  the  last  few  inches  of  the  jacking 
after  the  steel  towers  were  both  free.  The  computed 
increment  to  the  load  for  each  inch  of  lift  was  7 A  tons. 
The  actual  increase  in  load  was  too  small  to  be  read  on 
the  gages. 

It  is  quite  evident  from  this  condition  that  for  long- 
span  continuous  trusses  it  is  not  as  vital  a  point  as  was 
formerly  thought  to  be  the  case  to  have  the  supports  at 
exactly  correct  elevations.  In  this  case  an  error  in  set¬ 
ting  one  of  the  end  supports,  say  as  much  as  3  in.,  would 
have  changed  the  end  reaction  22.5  tons,  or  the  stress 
in  the  end  post  32  ton.s,  which  would  be  less  than  the 
probable  error  in  computing  the  actual  stress  in  that 
member.  The  worst  conditions  of  shop  work,  erection 
and  .setting  shoes  could  not  possibly  total  more  than  1 
in.,  .so  that  the  certainty  of  stresses  and  therefore  the 
safety  of  such  a  bridge  is  left  without  question. 

The  fact  that  complications  enter  into  the  design  and 
erection  cannot  bar  the  use  of  such  bridges  as  long  as 
they  are  economical.  The  reasons  usually  given,  that 
the  stresses  are  not  statically  determinate  and  that  un¬ 
certainties  of  stresses  result  from  slight  errors  in  eleva¬ 
tion  of  the  supports,  are  no  longer  valid. 

Throughout  the  cantilever  erection  the  riveting  in 
each  panel  was  practically  completed  before  starting 
erection  of  the  next  panel.  This,  although  it  appeared 
at  first,  from  a  superficial  standpoint,  to  be  a  loss  of 
time,  was  in  reality  a  saving  of  time.  To  have  moved 


a  great  many  ariiipins  more  man  lor  simply  ntting  up 
for  riveting,  and  under  stress  it  would  have  been  very 
difficult  to  remove  these.  Since  the  riveting  could  not 
have  lagged  more  than  a  few  panels  behind  the  erection, 
the  most  rapid  completion  of  the  bridge  was  accom¬ 
plished  by  the  least  work.  Under  the  conditions,  scaf¬ 
folds  were  hung  from  the  creeper  to  the  correct  position 
for  riveting  top  and  bottom-chord  splices  and  bottom 
lateral  bracing. 

In  addition  to  completing  the  bridge  more  rapidly, 
this  method  greatly  reduced  the  cost  of  riveting.  The 
safety  of  the  entire  work  was  also  increased  greatly — a 
very  important  factor,  since  bridgemen  are  in  general 
afraid  of  cantilever  work.  In  this  case,  probably  100  or 
more  quit  before  the  cantilever  was  landed  on  the  steel 
tower  at  8  K.  The  apparent  safety  was  of  as  much  im¬ 
portance  as  actual  safety,  because  it  was  so  difficult  to 
obtain  or  to  hold  men. 

Several  thousand  l}-in.  rivets  were  driven,  some  hav¬ 
ing  a  grip  up  to  9 X  in.  It  was  very  difficult  to  get  good 
rivets,  owing  to  the  large  number  of  thicknesses  of  steel 
with  every  surface  heavily  coated  with  red  lead.  Al¬ 
though  the  joints  were  well  bolted,  the  paint  would  melt 
and  burn  out  to  such  an  extent  that  in  some  joints  half 
the  rivets  would  be  loose.  The  air  pressure  was  raised 
to  135  lb.  per  sq.in.,  as  lower  pressures  did  not  always 
bring  the  head  into  solid  contact  with  the  plate.  No 
accurate  records  were  kept  of  the  relative  costs  of  1-in., 
IJ-in.  and  li-in.  rivets,  but  it  became  clear  that  sines 
over  1  in.  should  be  avoided  if  possible  on  account  of 
their  very  high  cost. 

A  most  remarkable  feature  of  the  erection  was  the 
fact  that  actual  results  corresponded  so  closely  with  the 
computed  values.  Curves  of  members,  location  of  the 
free  ends,  forces  required  to  connect  the  free  ends,  de¬ 
flections,  jacking  distances  and  loads,  were  computed 
under  the  direction  of  P.  L.  VVolfel,  chief  engineer 
of  the  McClintic-Marshall  Co.,  for  the  entire  bridge. 
In  only  three  cases  did  the  openings  at  the  free  ends 
vary  more  than  a  few  per  cent,  from  those  computed. 

These  cases  were  the  con- 
1  nection  of  the  diagonal  L4 
M3  O  to  the  horizontal 
strut  M4  M3,  the  connec- 
I  tion  of  the  long  hanger  at 
U14K,  and  the  connection 
at  U2  K.  These  differ¬ 
ences  were  due  probably 
to  changes  made  in  the 
method  of  erection,  and 
to  having  raised  L8  and 
L4  K  less  than  was  in¬ 
tended. 

The  curve  of  the  lower 
chord  of  the  Ohio  span  was 
computed  so  that  every’ 
member  connecting  to  it 
would  have  holes  matching 
without  further  jacking. 
The  holes  matched  as  de¬ 
sired  except  at  two  points, 
and  the  jacking  of  these 
points  was  negligible. 


-r  Tovter  !!• 
ftve 


eoo  4C0  6C9  6C0  K)C£ 

Jc**  Load  per  Truss.  Tons 

OHIO  KNI>  J.O’KINO 


KIO  8  or KVKS  SHOW’IXO,  LIFT  AN’O  1>>AD  WHILE  JACKI.NG  UP  E.XOS 


TO  NEW  YORK 


January  31,  1918  ENGINEERING  N  E  \V  S  -  R  E  C  O  R  1)  227 

The  middle  four  panels  presented  a  most  difficult  prob-  actual  results  corresponded  exactly  with  the  computed, 

leni  of  computation  on  account  of  the  severe  and  complex  as  already  stated. 

curves  of  heavy  members.  In  some  cases  the  effect  of  These  results  iro  to  show  that  for  a  bridge  of  this  tvpe 
tension  and  compression  in  several  of  the  light  members  an  allowance  of  about  lOV  for  details  is  practically 

had  to  be  considered.  In  every  point  of  erection  of  the  correct.  It  is  advisable,  however,  to  make  computation 

middle  four  panels  the  actual  results  were  exactly  as  for  no  allowance  and  for  20 '^c  allowance  for  details;  the 
computed.  actual  results  should  fall  between  the  two. 

In  cases  involving  the  deflection  or  jacking  of  the  Special  mention  was  made  in  the  preceding  article  ot' 
bridge  as  a  whole,  such  as  L8  K,  L4  K  and  LO  K,  the  those  having  responsible  relations  to  the  work. 


Building  a  Town  To  House  Three  Thousand  Shipbuilders 


Group  of  Bachelor  Quarters  in  Workmen’s  City  at  Government  Sub.sidized  Plant  Nearly 
Complete  and  Work  Starting  on  Accommodations  for  Family  Men 


At  BRISTOL,  Penn.,  along  the  shores  of  that  50- 
mile  stretch  of  the  Delaware  River  which  will 
soon  be  the  busiest  shipbuilding  center  in  the 
world,  the  much-discussed  Government  industrial  hous¬ 
ing  program  is  beginning  to  take  its  first  tangible  form. 
Here  on  ground  that  six  months  ago  was  farmland  are 
rising  the  houses  and  apartments  which  will  help  make 
up  the  village  where  are  to  live  a  large  proportion  of 
the  workers  in  the  plant  of  the  Merchants  Shipbuilding 
Corporation,  the  agent  of  the  United  States  Shipping 
Board  which  is  building  fabricated  steel  ships  at  this 
place. 

Bristol,  the  only  town  at  all  convenient  to  the  plant, 
was  so  obviously  inadequate  to  house  all  the  6000  work¬ 
men  required  that  the  Government  authorities  set  about 
laying  out  an  industrial  town  simultaneously  with  de¬ 
signing  the  yard  itself.  When  the  site  was  taken  over 
last  summer,  work  was  immediately  started  on  the  first 
group  of  these  houses  and  the  contractor  had  to  com¬ 
plete  in  about  six  weeks  quarters  to  accommodate  some 
1800  men.  Part  of  these  houses  were  made  structurally 
complete  but  were  finished  in  the  rough  and  immediately 
put  in  use  as  temporary  cantonments  or  barracks  for 


the  men  building  the  plant.  The  remaining  group.*; 
were  finished  complete,  inside  and  outside,  and  are  about 
ready  for  their  permanent  occupants  the  shipbuilders. 
A  further  appropriation  just  available  makes  possible 
the  immediate  extension  of  the  development  to  all  the 
types  of  houses  proposed.  When  this  work  is  completed 
in  the  early  spring  the  town  will  be  in  a  fair  way 
toward  a  realization  of  the  complete  plan  laid  out  by 
the  housing  experts  of  the  Shipping  Board. 

This  plan  contemplates  the  building  from  the  begin¬ 
ning  of  a  complete  town  to  house  3000  workmen  with 
their  families,  a  community  of  6000  people.  This  means 
more  than  the  mere  construction  of  buildings  where 
people  can  live.  It  means  the  application  of  the  best 
ideas  in  industrial  housing  and  town  planning  as  held 
in  the  United  States  today.  For  the  present,  at  least, 
the  designers  were  not  restricted  by  any  consideration 
of  future  operations,  considerations  which  govern  a  large 
part  of  most  industrial  housing  schemes.  They  were, 
indeed,  restricted  in  the  amount  of  money  which  they 
could  appropriate,  but  they  did  not  have  to  worry  about 
the  returns  on  their  investment,  the  methods  of  oper¬ 
ating  or  continuing  the  ownership  of  the  houses.  All 
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SOME  OF  THE  BACHEI>OR  QUARTERS  BliOCKS  NEARINO  COMPLETION.  EACH  BLOCK  HAS  BT’.VKHOrSfS 


of  that  remain.s  for  a  future  time.  What  they  did  have 
to  do  was  to  lay  out  in  an  absolutely  (^en  area  a 
town  site  where  not  only  structure  and  capacity  should 
be  considered,  but  where  the  amenities  of  life  should 
be  preserved. 

The  town  is  located  in  a  comparatively  flat,  open 
and  slightly  wooded  area  between  the  shipyard  and  the 
four-track  main  line  of  the  Pennsylvania  R.R.  This 
site,  about  2400  ft.  long  and  1200  ft.  wide,  is  divided 
up  into  city  blocks  approximately  350  x  650  ft.  with 
main  streets  70  ft.  wide  and  cross  streets  50  ft.  wide. 
Variation  from  the  rectangular  layout  is  had  by  curved 
streets  at  each  end,  and  two  diagonal  streets  in  the 
middle  to  tie  into  a  set  of  old  brick  houses,  which  were 
part  of  a  cast-iron  pipe  foundry  located  here  at  one 
time.  All  streets  lead  either  directly  or  by  easy  turns 
to  the  main  entrance  to  the  shipyard  and,  as  the  farthest 
house  is  only  about  3000  ft.  from  that  entrance,  no  work¬ 
man  need  take  more  than  ten  minutes  to  walk  frcmi 
his  home  to  the  yard. 

The  houses  are  separated  into  groups  to  suit  different 
needs.  These  groups  are  (1)  barracks  or  camp  blocks 
where  single  men  boarding  at  special  restaurants  are 
housed;  (2)  apartment  houses,  to  accommodate  small 
families;  (3)  group  houses,  that  is  small  complete  two- 
story  houses  joined  together  by  common  walls  into  one 
.structure  and  (4)  single  hou.ses.  Generally  speaking, 
these  groups  are  in  separated  sections  of  the  town, 
though  the  single  houses  and  the  group  houses  are  in¬ 
terspersed.  There  will  be,  in  addition,  along  the  main 
longitudinal  street  stores  with  apartments  overhead, 
and  for  the  time  being  there  is  a  temporary  camp  at 
the  extreme  east  end  of  the  town,  where  are  housed  the 
laborers  engaged  in  construction  work  on  the  yard.  Just 
what  provision  will  be  made  for  permanently  housing 
this  sort  of  labor  has  not  been  entirely  decided,  but  it 
is  hoped  that  the  temporary  camp  will  be  done  away 
with  soon  after  the  shipyard  is  in  operation.  There  are 
then  to  be  about  1800  men  in  barracks,  1000  persons  in 
the  500  apartments,  1500  in  the  500  group  houses,  and 
400  in  the  100  single  houses.  The  remaining  3000  men 
in  the  shipbuilding  plant  will  be  housed  in  barracks,  in 
boats  lieside  the  wharf  at  the  yard,  and  in  boarding 
houses  in  and  around  Bristol. 

The  camp  units  or  barracks  located  at  the  extreme 


northerly  end  of  the  town  are  in  seven  blocks  of  thi. 
same  general  type,  varying  only  according  to  the  cur\  a 
ture  or  angularity  of  the  streets  on  which  they  from 
The  typical  block  comprises  three  camp  units  on  eait 
long  side  of  the  block  with  a  so-called  hotel  or  boardiiu' 
house  unit  on  each  end.  One  larger  block  has  four 
camp  units  on  the  side,  and  some  of  the  curved  block' 
as  shown  in  the  drawings,  vary  still  further.  A  unit 
in  each  block  is  composed  of  two  six-room  one-stor\ 
houses  joined  together  by  a  corridor.  Each  half  has  fiv»- 
bedrooms,  accommodating  ten  men,  and  a  central  livinjr 
hall,  while  the  connecting  corridor  is  given  over  to  the 
toilet  facilities.  Each  hotel  or  boarding  house  has  a 
dining  room  and  a  kitchen,  and  accommodations  for 
sixty  men,  sleeping  two  men  to  a  room.  A  normal  block 
will  take  care  of  240  men,  120  in  the  units  and  120 
in  the  hotels.  All  of  these  men  will  get  their  meals 
at  the  hotel  dining  rooms;  that  is,  120  at  each  end  of 
the  block.  Decision  has  not  yet  been  made  as  to  the 
method  of  running  the  dining  rooms,  but  it  is  hoped 
that  there  will  be  separate  control  of  each  hotel  or 
boarding  house,  thereby  establishing  a  desirable  com¬ 
petitive  interest  in  the  running  of  the  mess.  A  large 
restaurant  at  the  southerly  end  of  the  town,  near  the 
entrance  to  the  yard,  is  also  being  built.  This,  however, 
will  take  care  of  the  meals  of  the  men  while  they  are 
at  work,  and  is  not  expected  to  interfere  with  the 
operation  of  the  village  hotels  and  boarding  houses. 

Each  barracks  block  has  a  fair  size  playground  in  the 
interior.  The  streets  inside  this  section  will  not  be 
paved,  but  will  be  provided  with  a  sidewalk  and  lawn. 
There  should  be  no  need  of  vehicular  traffic  in  these 
side  streets. 

The  apartment  house  group,  which  is  next  to  be  built 
and  of  which  four  rough  flnished  units  are  in  use 
now  as  cantonments,  consists  of  units  of  two-family 
houses  grouped  together,  the  architectural  treatment  of 
the  groups  being  unifled.  These  are  two  stories  high 
with  separate  apartments  of  from  two  to  four  rooms 
on  each  floor.  A  group  consists  of  from  four  to  six 
apartments,  and  each  apartment  has  a  kitchen,  dining 
room,  one  or  more  bedrooms  and  a  bath.  Of  the  500 
of  such  apartments,  200  are  included  in  the  next  erec¬ 
tion  program,  including  the  finishing  off  of  the  groups 
which  have  been  built  in  rough  form. 
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barracks  units  are  of  composition  board,  but  in  the 
rest  of  the  buildings  plaster  walls  are  used  throughout, 
and  in  addition  separate  apartments  or  houses  in  one 
unit  are  separated  by  firewalls  of  hollow  tile  from  cellar 
to  roof.  The  town  also  has  three  fire  houses  for  addi¬ 
tional  protection  against  conflagration. 

The  construction  of  the  first  group  of  houses  was  con¬ 
trolled  by  the  necessity  for  speed.  The  contractor,  Fred 
T.  Ley  &  Co.,  who  not  only  has  the  .‘ontract  for  the 
housing  scheme  but  also  for  the  buildings  in  the  .ship¬ 
yard  itself,  did  not  have  the  opportunity  to  make  as 
careful  arrangements  as  to  method  of  con.struction  as  it 
has  since  developed  for  the  remaining  hou.ses.  In  conse¬ 
quence  some  of  the  details  of  construction  will  be 
changed  in  the  new  work.  However,  in  the  essential 
element — time — the  contractor  was  eminently  success¬ 
ful.  Work  .started  on  the  first  group  of  hou.ses  on  Oct. 
20.  In  three  weeks  this  group  was  turned  over  to  the 
workmen  as  living  quarters.  The  final  group  of  the 
complete  houses  was  started  on  Nov.  6  and  was  ready 
for  the  plumbing.  There  are  now  complete  thirty-six 
of  the  unfinished  barracks  hou.ses  and  hotels,  twenty- 
four  of  the  finished  structures  of  this  type,  and  four 
unfinished  apartment  hou.ses.  The  unfinished  buildings 
are  completed  structurally’,  as  noted  before,  but  have 
few  interior  partitions  and  are  covered  only  with  a 
building  paper.  The  houses  are  being  used  for  the 
roughe.st  kind  of  bunk  quarters. 

On  beginning  the  job  the  first  thing  the  contractor 
had  to  do  was  to  excavate  the  cellars  and  trenches. 
Little  grading  was  reciuired  in  this  section  of  the  site, 
although  there  was  considerable  steam-shovel  work  near 
the  shipbuilding  yard.  The  streets,  however,  were  prac¬ 
tically  on  grade,  and  it  was  possible  to  begin  trenching 
right  away.  These  trenches  were  all  dug  with  a  steam- 
driven  Keystone  excavator,  which  proved  remarkably 
efficient  in  this  type  of  work.  There  were  four  sets  of 
trenches  in  some  streets;  one  for  water,  one  for  storm 
sewers,  one  for  sanitary  sewers  and  one  for  the  heating 
pipes.  In  the  later  development  some  of  these  pipe 
lines  will,  of  course,  be  con.solidated  in  single  trenches. 
No  out  of  the  ordinary  methods  were  used  in  placing 
the  service  pipes,  except  po.ssibly  in  the  heating  pipe  line, 
which  was  placed  inside  of  half-round  terra  cotta  pipes 
laid  on  cradles.  These  pipes  were  in  half-rounds  and 


The  group  houses  are  two-story  structures,  each  house 
having  from  four  to  six  rooms  and  the  groups  from  two 
to  seven  hou.ses.  Special  attention  has  been  paid  to  the 
exterior  treatment  .so  as  to  avoid  the  separate-house  idea 
so  often  emphasized  in  the  ordinary  two-family  house 
development.  The  architecture  of  each  apartment  group 
has  been  unified,  so  that  the  group  is  treated  as  a  single 
structure  of  the  better  suburban  house  type.  Of  the 
500  of  these  planned,  40  are  included  in  the  next 
program. 

For  those  who  can  afford  it,  single  hou.ses  with  from 
four  to  six  rooms  and  bath,  with  separate  plots  of 
land,  are  provided.  Thirty  of  these  are  to  be  built  in 
the  immediate  program. 

All  of  the.se  apartments  and  hou.se.s  have  ground  in 
the  rear  where  the  resident  may  have  his  own  garden 
or  garage,  and  all  are  set  back  a  fair  distance  from 
the  streets.  The  streets  are  to  be  paved  with  some 
permanent  paving  and  concrete  sidewalks  are  provided 
throughout  the  development.  It  is  hoped  also  that  a 
planting  scheme  will  early  be  put  into  effect.  It  will 
be  noticed  that  in  the  center  of  the  town  there  are 
large  open  spaces.  One  ot  these  is  a  park,  the  other 
a  playground  for  the  children,  and  in  others  will  be 
located  the  communal  buildings;  that  is,  the  churches, 
community  house,  library,  etc.,  all  of  which  it  is  the 
intention  of  the  Shipping  Board  to  build  soon,  though 
not  in  the  immediate  program. 

The  town  is  served  with  water  from  the  Bristol  water 
supply  and  is  connected  with  sewers  to  the  city’s  .sewer 
system.  Electric  lighting  is  connected  to  every’  house, 
and  while  central  heating  will  take  care  of  the  barracks 
group,  a  few  of  the  apartment  houses,  all  of  the  group 
houses  and  single  houses  are  to  have  individual  furnaces. 

All  of  the  houses  built  so  far  are  of  wood  frame 
with  Various  kinds  of  exterior  treatment.  Some  are 
finished  in  stucco,  some  with  shingles,  and  some  with 
clapboards.  It  is  expected  that  in  the  new  program 
some  brick  and  hollow  tile  will  be  used.  Every  hou.se, 
however,  has  a  fireproof  roof.  While  the  interior  lay¬ 
out  of  each  type  is  the  same,  the  exterior  appearance 
of  the  several  houses  of  a  type  is  kept  as  different 
as  possible  by  various  architectural  devices,  such  as 
changes  in  slopes  of  the  roofs,  the  direction  of  the 
roof  slab,  and  the  painting  scheme.  Partitions  in  the 
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IN  EACH  FOR  TWENTY  MEN,  AND  TWO  HOTELS  AT  THE  ENDS  OF  THE  BLOCK 


LOOKING  OVER  ONE  OF  THE  STREETS  BETWEEN  TWO  BACHELOR  QUARTERS  BLOCKS 


after  the  heating  pipe  was  inserted  in  the  terra-cotta  tors  are  anticipating  considerable  difficulty  with  th*‘ 
section  an  upper  half-round  was  placed  over  it  and  the  mud  at  that  time. 

whole  filled  up  to  grade.  The  layout  of  the  industrial  town  at  Bristol  has  been 

The  bunkhouses  have  no  cellars.  All  the  excavation  carried  out  by  the  Merchant  Shipbuilding  Corporation 
done  was  in  the  wall  footings,  which  w’ere  excavated  to  the  plan  provided  by  P.  R.  MacNeille  of  New  York, 
by  hand.  Cellars  under  the  hotel  buildings  w’ere  dug  consulting  architect  ol  the  United  States  Shipping 
with  the  Keystone  excavator  and  the  spoil  placed  near  Board.  The  Fred  T.  Ley  Co.,  New  York  and  Spring 
by,  afterward  being  removed  when  required.  The  wall  field.  Mass.,  as  stated,  is  carrj’ing  on  all  the  building 
excavation  was  followed  closely  by  the  concrete  walls  operations  under  Superintendent  R.  C.  Studely  and 
for  the  buildings.  For  this  concrete  slag  aggregate  Chief  Engineer  R.  W.  Clark, 
was  used  and  the  concrete  was  mixed  in  small  portable 
mixers  which  were  wheeled  around  to  place  as  required. 

Proceeding  then  in  order  came  the  carpenters,  and 
finally  the  pla.sterers,  plumbers  and  painters. 

In  the  organization  there  was  a  foreman  on  each 
house,  who  had  complete  charge  of  the  construction 
there.  Over  these  foremen  were  two  carpenter  foremen 
who  divided  the  work  about  evenly,  and  a  district  mason 
foreman  who  had  charge  of  all  the  masonry  work. 

House  gangs  were  matched  against  one  another  with 
considerable  success.  About  1200  men  were  employed 
in  the  construction  of  this  group  of  buildings. 

All  lumber  was  cut  in  the  yard  and  brought  to  the 
hou.ses  as  needed  by  motor  trucks.  Motor  trucks  also 
were  used  in  getting  all  the  other  materials  to  the 
site.  There  was  not,  how'ever,  a  sufficient  storage  yard 
to  guarantee  a  reserv’oir  of  material.  This  has  been 
remedied  in  the  new  design.  A  large  storage  yard  and 
hou.se  are  being  built,  which  will  be  filled  up  beyond  the 
immediate  needs  of  the  individual  houses  to  be  erected. 

This  undoubtedly  will  expedite  the  work. 

The  .streets  will  not  be  taken  care  of  until  late  spring, 
after  the  frost  has  come  out  of  the  ground.  The  contrac- 


Panama  Canal  To  Have  Laboratory  To 
Study  Paint  for  Tropics 

Expenditures  for  paint  materials  by  the  Isthmian 
Canal  Commission  having  reached  $255,366  in  HU  5 
and  $229,463  in  1916,  a  special  laboratory  is  being  in 
stalled  in  the  office  building  of  the  water  purification 
plant  at  Miraflores  to  make  a  special  study  of  formula.^ 
and  methods  of  application  of  paint,  and  to  determine 
the  best  processes  of  protecting  wood  and  metals  under 
tropical  circumstances.  George  C.  Bunker,  who  has 
charge  of  water  purification  at  Balboa  Heights,  will 
direct  the  laboratory. 

Though  there  are  five  paint-grinding  machines  at  the 
Balboa  shops  for  general  canal  needs,  and  one  at  Pedro 
Miguel  Locks  which  does  work  for  all  locks,  the  problem 
of  painting  has  never  been  solved  for  the  peculiar  con¬ 
ditions  that  affect  work  of  this  sort  in  the  Canal  Zone. 

Although  special  steel  plates  coated  with  protective 
mixtures  made  according  to  various  formulas  are  ex¬ 
posed  at  present  at  the  lower  end  of  the  Miraflores 
locks,  the  determination  of  the  most  effective  protection 
is  now  to  be  made  the  subject  of  special  study. 


TWO  SETS  OF  FIVE  BEDROOMS  AND  LIVING  ROOM  CONNECTED  BY  TOILET-ROOM  CORRIDOR  IN  EACH  HOUSE 
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Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Should  Engineering  Students  Be  Drafted? 

Sir — In  your  issue  of  Dec.  27,  1917,  p.  1211,  appeared 
a  letter  “Should  Engineering  Students  Be  Drafted?” 
from  F.  J.  Macisaac.  To  my  mind  this  was  grossly  un¬ 
just  and  I  feel  that  something  should  be  said  on  the 
Students’  side  of  the  question. 

At  present  I  am  a  fourth-year  civil-engineering  stu¬ 
dent  at  the  Municipal  University,  Akron,  Ohio.  I  am 
of  draft  age  but  have  not  as  yet  entered  the  service  of 
my  country.  I  believe,  however,  that  I  am  as  red- 
blooded  an  American  citizen  as  you  will  find  in  or  out 
of  the  service,  and  I  am  also  egotistical  enough  to  be¬ 
lieve  that  I  would  not  be  entirely  useless  if  drafted  into 
the  service. 

Mr,  Macisaac’s  letter  has  caused  a  great  deal  of  dis¬ 
cussion  among  the  students  here  at  school.  I  don’t 
l)elieve  that  there  would  be  a  doubt  left  in  Mr.  Mac¬ 
isaac’s  mind  as  to  the  patriotism  of  the  helpless,  slacker 
class  now  attending  the  various  engineering  schools 
throughout  the  country  if  he  would  only  visit  a  few 
schools  and  voice  opinions  such  as  his  published  one. 

Engineering  students  in  our  American  technical 
schools  have  responded  nobly  to  the  call  to  the  colors. 
The  ranks  have  been  depleted  but  there  are  patriotic 
men  left  who  now  are  called  unpatriotic  and  helpless. 
In  justice  to  these  men  let  these  few  remarks  be  printed. 
•Men  all  over  the  country  are  smarting  under  the  unjust 
indictment,  and  I  feel  I  am  voicing  the  sentiments  of 
not  a  few  loyal,  patriotic  Americans  who  are  still  en¬ 
rolled  in  the  ranks  of  technical  students. 

1  hope  that  you  will  give  me  the  pleasure  of  seeing 
this  sentiment  in  print,  and  I  sincerely  trust  that  one 
.Mr.  Macisaac  will  read  what  one  engineering  student 
thinks.  J.  S.  Kennedy. 

Akron,  Ohio. 


Jacoby’s  Equation  Is  Not  Rational 

Sir — Mr.  Fee’s  letter  in  the  issue  of  Jan.  3,  page  48. 
is  quite  right  in  suggesting  that  Jacoby’s  equation  for 
the  determination  of  the  allowable  pressures  on  cuts 
of  timbers  applies  only  to  pressures  of  liquids  (and 
of  gases),  as  it  does  not  take  into  account  the  varia¬ 
tions  in  the  properties  of  solid  bodies  of  transmitting 
pressures  in  different  directions.  Neglecting  the  proper¬ 
ties  of  solids  in  this  respect,  the  problem  can  be  reduced 
to  one  of  the  equilibrium  of  a  triangular  prism  subject  to 
'■xtemal  pressure,  which  gives  the  usual  static  equations. 
However,  when  the  author  makes  P"  =  s'dy  and  P"  = 
s"dar  with  s'  and  s"  the  allowable  unit  stresses,  one 
is  apt  to  think  that  he  is  after  dy  and  dx,  or,  which  is 
the  same,  the  angle  6  corresponding  to  these  unit 
'tres.ses.  This  makes  it  somewhat  confusing  from  the 
'tart,  for  s'  and  s"  as  used  are  not  the  allowable  unit 
'tresses,  but  the  unit  stresses  corresponding  to  P'  and 


acting  along  dy  and  dx,  since  P,  P'  and  P"  form  the 
system  of  forces  which  is  in  equilibrium.  The  author 
may  have  had  two  thoughts  in  mind:  the  development  of 
fhe  allowable  unit  stresses  s’  and  s"  and  the  determina¬ 
tion  of  the  corresponding  cut  in  accordance  therewith. 

However,  the  variation  of  the  smoothne.ss  of  the  bear¬ 
ing  surfaces  of  cuts,  according  to  the  way  in  which  they 
have  been  made,  makes  the  matter  less  important.  Be¬ 
sides,  with  the  low  unit  stresses  usually  allowed  in 
timbers  on  account  of  their  variation  in  texture,  one  is 
likely  to  obtain  a  satisfactory  .s  with  the  ordinary  meth¬ 
ods  of  framing.  Yet  it  would  be  at  least  of  theoretical 
interest  to  know  a  little  more  about  the  ultimate  value 
of  s.  E.  R.  T.  Berggren. 

New  York  City. 


Questionable  Practices  in  Engineering  Work 

Sir — In  Engineering  News-Record  of  Nov.  1,  p.  825, 
under  the  heading  “*’rofessional  Que.stions,”  you  print 
some  comments  by  U.  R.  Shearer,  the  following  among 
them: 

“There  is  one  questionable  practice  which  seems  to 
be  growing  upon  the  profession  in  recent  years  and 
about  which  little  is  heard  in  the  journals  and  societies. 
That  is  the  selling  on  commission  of  certain  machinery 
or  equipment  by  engineers  who  are  suppo.sed  to  repre¬ 
sent  their  clients  in  an  impartial  and  unprejudiced 
manner.  Of  course,  there  are  many  sales  engineers 
who  often  are  called  in  as  consultants,  but  in  such 
cases  the  clients  know  what  they  are  doing.  The  trouble 
comes  from  the  engineer  engaged  in  general  practice 
who  has  surreptitious  agreements  with  manufacturers 
and  of  course  recommends  the  products  of  the.se  manu¬ 
facturers  without  carefully  weighing  the  advantages  of 
equipment  made  by  other  manufacturers  of  similar 
lines.’’ 

It  is  evident  that  Mr.  Shearer  did  not  sufficiently 
consider  the  possible  interpretation  of  his  words  by  a 
layman  who  might  read  them,  when  he  characterized  so 
mildly  the  crime  which  he  describes,  and  said  it  “seems 
to  be  growing  upon  the  profession.”  The  writer  is 
sure  that  Mr.  Shearer’s  views,  if  expressed  more  ade¬ 
quately,  would  be  in  accord  with  those  of  the  writer  an,* 
of  the  entire  profession. 

Engineering  societies  and  journals  are  of  engineers 
and  for  engineers  and  have  little  time  or  space  to  devote 
to  a  class  of  unpunished  criminals  who  call  themselves 
engineers  but  are  not  recognized  by  the  profe.ssion. 
There  are  honorable  men  who  are  sales  engineers  and  who 
very  properly  act  as  consultants  at  times,  their  clients 
knowing  their  other  alliances.  The  class  of  men  who 
pose  as  consulting  engineers  and  have  “surreptitious 
agreements”  for  their  own  profit  at  the  expense  of  their 
clients  are  bribe-takers.  This  is  the  mildest  na  ne  ap¬ 
plicable  to  them.  They  cannot  comprehend  the  first 
principle  of  a  profession  with  the  high  ideals  held  by 
engineers.  They  are  not  engineers. 

The  crime  which  Mr.  Shearer  describes  is  not  “grow¬ 
ing  upon  the  profession,”  A.  L.  Dabney. 

Memphis,  Tenn. 


News  of  the  Week 


East  59th  St.,  New  York  City,  not  );  • 
than  Feb.  15,  an  application  made  (>>i 
on  the  repTular  form  to  be  had  on  r 
quest.  With  this  application,  candi 
dates  are  required  to  file  evidence  suf 
ficient  to  establish  eligibility.  Elim 
bility  to  teach  any  of  the  subject' 
named  may  be  established  by  showinc 
four  years’  successful  experience  as  a 
wa>re-earner  in  the  vocation,  but  there 
are  other  alternative  conditions  of  elig¬ 
ibility  which  the  board  of  examiners 
will  supply  on  request.  Candidates 
will  be  notified  w’hen  to  appear  for  e\ 
amination. 


Prepare  Illinois  Highway 
tingineers  for  Koad 
Hond  l.ssue 

The  recent  meeting  of  highway  offi¬ 
cials  of  Illinois,  which  preceded  the 
short  course  in  highway  engineering 
given  at  the  State  University  at  Ur- 
bana,  was  atU*nded  by  seventy  county 
and  state  road  officials.  Besides  con¬ 
sidering  administrative  problems  the 
meeting  gave  oat  much  information  as 
t«i  the  $()0,000,000  bond  issue  for  a 
I  mile  statewide  road  system  which 
will  be  voted  on  at  the  1918  fall  elec¬ 
tion.  The  State  Highway  Department 
is  making  every  effort  to  place  in  the 
hands  of  all  road  officials  full  informa¬ 
tion  concerning  the  mehtod  of  raising 
and  admini.stering  this  money  so  that 
it  may  be  used  in  propaganda  favor¬ 
able  to  the  passage  of  the  issue. 

Uovernor  Lo."den  addressed  the 
gathering  and  laid  espt*cial  stress  upon 
the  fact  that  the  outcome  of  the  elec¬ 
tion  would  be  affected  by  the  success 
with  which  the  pt'ople  were  informed 
that  the  money  would  be  raised  by  a 
tax  on  automobiles.  Furthermore,  he 
asserted,  the  people  should  be  con¬ 
vinced  that  the  roads  would  be  built 
strictly  in  accordance  with  the  highest 
engineering  principles.  Addresses  were 
given  by  H.  E.  Bilger,  road  engineer 
for  the  <lepartment;  B.  H.  Piepmeier, 
maintenance  engineer,  and  Clifford 
Older,  chief  highway  engineer. 


Appointed  Colonel  of 
Engineering  Regiment 


Commission  Is  Appointed  To 
Study  Railroad  Wage 
Problems 

Franklin  K 


Lane,  Secretary  of  the 
Interior;  C.  C.  McChord,  member  of  the 
Interstate  Commerce  Commission;  .1 
H.  Covington,  chief  justice  of  the  Su¬ 
preme  Court  of  the  District  of  Colum 
bis,  and  W.  R.  Willcox,  formerly  chair 
man  of  the  New  York  Public  Service 
Commission,  Second  District,  consti¬ 
tute  a  commission  created  by  the  Di 
Close  Specifications  Held  Legal  rector  General  of  Railroads  to  investi- 
by  High  New  .Jersey  Court  b'ate  railroad  wages  in  the  United 

States. 

In  upholding  the  award  of  a  contract  The  investigation  is  to  cover  the 
for  paving  in  Montclair,  N.  J.,  the  whole  field  of  railroad  labor — the  com- 
Supreme  Court  of  the  state  recently  pensation  of  persons  in  the  service  of 
ruled  that  a  specification  which  was  the  railroads,  the  relation  of  railroad 
drawn  up  for  Warrenite  exclusively  wages  to  wages  in  other  industries,  the 
was  legal,  inasmuch  as  the  manufac-  conditions  in  different  parts  of  the 
turers  had  filed  a  certificate  stipulating  country,  the  special  emergency  re- 
the  price  at  which  the  material  could  specting  pay  which  exists  at  this  time 
be  purchased  by  any  bidder.  ow'ing  to  war  conditions  and  the  high 

In  the  first  instance  the  contract  was  cost  of  living,  and  the  relation  between 
awarded  to  the  Standard  Bitulithic  different  classes  of  railroad  labor. 
Co.,  although  it  was  not  the  lowest  bid-  The  creation  of  this  commission, 
der.  This  award  was  subsequently  set  says  the  Official  Bulletin,  is  the  cul- 
aside  and  bids  were  readvertised,  mination  of  a  large  number  of  com- 
Warrenite  being  specified.  On  the  sec-  plaints  and  demands  of  employees 
ond  bidding  the  Standard  Bitulithic  Co.  pending  before  the  railroad  managers 
was  the  low  bidder  and  the  contract  some  time,  and  brought  to  the  at- 
was  awarded  to  it.  This  second  award  lention  of  the  Director  General  shortly 
was  attacked  on  the  ground  that  the  after  Government  assumption  of  rail- 
contract  did  not  specify  the  time  within  road  operation.  It  was  stated  that 
which  the  work  was  to  be  completed,  these  complaints  came  in  all  forms, 
and  that  the  specifications  required  the  from  various  classes  of  railroad  labor 
use  of  a  patented  road  material.  organizations  and  from  groups  of  un 

_  organized  employees. 


COI.,.  FRKDKRirK  MEARS 


Missouri  Road  Depa**tinent  Meets 
With  Road  Builders 

During  the  convention  of  the  Ameri¬ 
can  .\s.sociation  of  Road  Builders 
which  will  be  held  in  St.  Louis.  Feb.  4 
to  7,  inclusive,  the  Missouri  State  High¬ 
way  Board  will  hold  a  meeting  of  coun¬ 
ty  highway  officials  and  others  who  are 
connected  in  any  way  with  the  state 
system  of  roads.  This  will  be  the  in¬ 
augural  of  what  is  intended  to  be  an 
annual  event. 

In  connection  with  the  convention 
and  meeting  of  state  highway  officials, 
a  testing  laboratory  will  be  maintained 
for  the  purposes  of  testing  samples  of 
rock  or  gravel  which  may  be  brought 
m  by  various  county  officials.  The 
services  will  be  rendered  gratis,  and 
the  person  bringing  in  the  sample  will 
1h‘  allowed  to  witness  the  test  if  he 
desires.  It  is  expected  that  by  this 
means  much  valuable  information  re¬ 
garding  the  state’s  resources  in  road¬ 
building  material  will  be  gathered. 


Examinations  for  Teachers  in 
New  York  Evening  Schools 

.Announcement  has  been  made  by  the 
Department  of  Education  of  the  City  of 
New  York  of  examinations  of  eligible 
applicants  to  teach  in  the  evening 
schools  the  following  subjects:  Con¬ 
crete  construction  work,  mechanical 
drawing,  plan  reading  and  estimating, 
or  zoning  system  for  shop  mathematics,  structural  engineer- 
ng  worked  up  by  the  ing  and  surveying.  Applicants  for  ap- 
ission,  of  which  Harold  pointment  must  file  at  the  office  of  the 
engineer.  board  of  examiners.  Park  Ave.  and 


For  Promoting  Industrial 
Education 

The  eleventh  annual  convention  of 
the  National  Society  for  the  Promo¬ 
tion  of  Industrial  Education  will  be 
held  in  Philadelphia,  Feb.  21-23.  The 
main  topics  for  discussion  will  be 
“Vocational  Education  In  War  Time”; 
“Administration  of  the  Smith-Hughes 
Act”;  “Twentieth  Century  Vocational 
Training”  and  “Reorganization  of  the 
National  Society.” 
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Draftsmen  Wanted  by  Naval 
Ordnance  Bureau 

Fhe  Bureau  of  Ordnance,  Navy  De¬ 
partment,  is  in  need  of  competent 
ilraftsmen.  Men  who  are  graduates  in 
nu-chanical  engineering  from  a  techni¬ 
cal  school  or  college  of  recognized 
-binding  and  have  had  some  drafting- 
room  experience,  or  men  who  are  com¬ 
petent  designers  of  heavy  machinery, 
engines  or  shop  tools,  and  have  had  a 
number  of  years  drafting-room  experi¬ 
ence.  are  eligible  for  these  positions. 
The  pay  ranges  from  $4  to  $6.88  per 
day,  depending  upon  the  qualifications 
of  the  draftsman.  It  is  announced  that 
there  are  at  present  a  number  of  va¬ 
cancies  in  the  rating  of  draftsman  at 
the  Washington  Navy  Yard.  Addi¬ 
tional  information  may  be  had  by  ad¬ 
dressing  the  Commandant  and  Super¬ 
intendent,  Naval  Gun  Factory,  Navy 
Yard,  Washington,  D.  C. 

Department  of  Labor  Forms 
Public  Service  Reserve 

On  Monday,  Jan.  28,  the  Department 
of  Labor  will  begin  the  recruiting  of 
an  army  of  250,000  men,  from  which 
will  be  filled  all  present  and  future 
labor  needs  of  the  shipbuilding  yards 
of  the  United  States.  In  this  work 
the  Council  of  National  Defense,  the 
Shipping  Board,  the  governors  of  the 
various  states,  organized  labor  and 
business  will  lend  aid,  while  20,000 
“Four-Minute  Men”  will  urge  the 
necessity  of  the  action. 

The  drive  for  recruits  will  extend 
from  coast  to  coast,  and  will  endeavor 
to  enlist  all  labor  which  has  to  do  in 
any  way  with  the  construction  of  ships. 

The  U.  S.  Employment  Service  will 
control  the  work  directly  and  will  try 
to  keep  all  men  at  their  present  tasks 
until  they  are  called  to  specific  jobs. 
According  to  the  Department  of  Labor, 
this  action  will  eliminate  the  demoral¬ 
ization  that  has  attended  the  competi¬ 
tion  for  labor  in  recent  months.  A 
rational  apportionment  will  give  the 
country  the  maximum  benefit  to  be 
derived  from  labor,  and  will  do  much 
to  avert  the  hardships  that  have  at¬ 
tended  the  shifting  resulting  from  the 
old  competition  for  the  services  of 
skilled  workers. 

Thacher’s  Patent  Appeal  Lost 

On  Jan.  19,  1918,  the  United  States 
Circuit  Court  of  Appeals,  in  St.  Louis, 
-Mo.,  upheld  the  lower-court  decision 
against  the  well-known  Thacher  rein- 
forced-concrete  bridge  patent  (No. 
617615),  rendered  by  Judge  Martin  J. 
Wade  on  Sept.  12,  1916.  This  case 
(2,35  Fed.  724)  was  a  suit  brought  by 
Edwin  Thacher  against  the  authorities 
of  Polk  (bounty,  Iowa,  for  the  infringe¬ 
ment  of  his  patent.  The  case  was  de¬ 
fended  by  the  Department  of  Justice  of 
the  State  of  Iowa.  Judge  Wade  dis¬ 
missed  the  plaintifTs  bill  in  a  decision 
reported  in  Engineering  News  of  Sept. 
-S,  1916,  p.  621,  and  Engineering  Rec¬ 
ord  of  Sept.  30,  1916,  p.  423. 


Contractors  Who  Are  Now  Enjia^red  on  Construction  Work  I’nder 
the  Cantonment  Division,  Q.  M.  G.  O. 


Fort  l.,«'avenworth  F.  S,  Disciplinary  liar- 

rack.*!  . 

Port  -Newark  Terminal . 

.\nimal  Quarantine  iH-pot.  Ilaltimore.  Mil  .  . 
Fxten.'ilon  of  General  Ho.spital  No.  1.  New 
York  City  . 

t’urtis  Hay  Ordnance  Depot . 

Harltan  Kiver  Ordn.-ince  IH'pot . 

PiK  Point  Ordnance  Depot.  i’iK  Point.  Va. .  . 
Ilaltimore  Depot  Warehoti.se.s,  Ilaltimore. 
.\Id .  . 

.Vdilition  to  .\nimal  Kmbarkation  IH'iiot, 
•Newport  Ncw.<<,  Va . 

Fort  McHenry  Hospital.  Fort  Mclleiirx .  Md 

Fort  Worth  Kxperimental  Station.  Fori 
Worth,  Texa.s  . 

For*  Dea  Moines  Hospital.  Iowa . 

I’hiladelphia  Q..M.  Kxpeditionary  Storage 
Depot  . 

Phicago  Q.M.  Interior  Storage  Depot . 

.St.  l.s>uis  Q..M.  Interior  Storage  Depot ...  . 

Pittsburgh  Q..M.  Interior  Storage  Depot... 

.Vddition  to  ^ast  .Vrtillery  Post.  Pen.sat  ol.a. 

Fla . 

.Vddition  to  Coast  Artillery  I’ost.  Galveston. 

-Vddition  to  Coast  Artillery  Post,  lloston. 

-Ma.ss . 

■Addition  to  Coast  Artillery  Post.  Mobile. 
Ala . 


•Vddition  to  Coast  Artillery  Post.  -New 

llradford.  Mass . 

Addition  to  Coast  Artillery  Post.  I’ortland. 

.Me . 

.Addition  to  Coast  Artillery  Post.  Charles¬ 
ton,  S.  C . -  - . • 

Cantonment  for  Engineer  Troops,  B«lvoir. 

Va . 

Philadelphia.  Pa.,  General  Depot . 

Washington.  D.  C.,  Telephone  Huilding.  .  . 
Cantonment  Buildings.  I,eon  Springs  Train¬ 
ing  Camp  . . . . . 

Cantonment.  San  Juan,  I’orto  Rico . 

Tuberculosis  Sanitarium.  Otisville.  N.  Y. 

Thirty  Appointments  to  Navy's 
Civil  Engineer  Corps 

Thirty  candidates  who  passed  a  re¬ 
cent  examination  have  been  appointed 
to  fill  10  vacancies  and  20  temporary 
positions  in  the  grade  of  assistant  civil 
engineer,  in  the  navy.  The  strenpth  of 
the  Corps  of  Civil  Engineers,  formerly 
composed  of  30  civil  engineers  and 
36  assistant  civil  engineers,  is  now  in¬ 
creased  to  96.  The  233  candidates  who 
took  the  preliminary  examination  rep¬ 
resented  65  colleges,  universities,  and 
technical  schools,  coming  from  37 
states  and  from  England,  Canada, 
Russia,  France,  Switzerland,  and  the 
Territory  of  Hawaii.  Of  this  number 
80  passed  the  preliminary  examination 
and  were  authorized  to  appear  at 
Washington  for  the  final.  Out  of  the 
73  reporting,  23  failed  to  qualify  physi¬ 
cally,  leaving  50  to  compete  in  the 
written  examination. 

Another  Special  Engineer  Regi¬ 
ment  To  Be  Organized 

Another  new  engineering  regiment 
for  special  service  in  France  is  now  be¬ 
ing  recruited,  and  announcement  has 
been  made  of  a  long  list  of  men  trained 
in  various  branches  of  engineering  to 
make  up  the  total  of  1500  men  which 
will  be  rvTquired.  The  regiment  will 
be  known  as  the  319th  Engineers,  and 
will  be  under  the  command  of  Lieut.- 
Col.  C.  L.  Sturdevent.  Maj,  James  A. 


R.  B.  Yoakum.  Fort  I^'avpnwonh.  Kan. 
Mv.Vrthur  Hrothor.*!.  N<'wark,  N.  .1. 

.1.  H.  Wat.>ion  Co..  Baltimoro.  Mil. 

William  <’rawford.  William.sbrMgp,  Now 
York  CItt. 

Smith.  Hauser  A-  Maelsaae.  So  Haitimore.  .Mil 
Snare  &  Trie.st.  .Metueben.  N.  .1. 

.lames  Stewart  &  Co..  Norfolk.  Va. 

Sanfonl  &  Brooks  Co..  Stli  to  11th  .**l.s.. 
Baltimore,  .VM. 

Westinghouse  t'hureh  Ken  <’o..  Newport. 
Va. 

.1.  Henr.x  .Vliller,  Ine..  Fort  Mellenry  Hospital. 
Baltimore,  .VId. 

Bryee  Buililing  Co.,  Experimental  Signal 
.Station,  Fort  Worth.  Texas. 

Ch.arles  VVeitz  Sons,  Fort  iH-s  .Vloines.  Iowa. 

William  Ste<-lo  &  Sons  Co.,  tth  and  Walnut 
Sts..  I*hilailel|ihia,  I’enn. 

Central  .Mfg.  District.  Cliieago,  Ill.,  39th  .st 
!ind  .Vshland  .Vve.,  Chicago.  111. 

Weslltike  Construction  Co.,  I’nd  and  Arsenal 
Sts..  SI.  Isiuis,  .Mo. 

The  .Vustin  Company,  tth  and  Butler  Sts.. 
I’iit.sburgh,  1‘enn. 

Hugger  Bros..  .Montgomery.  -Via. 

Horton  Horton.  Houston,  Tex. 

1.  F.  Woodbury  Sons  Co.,  Boston.  .Ma.ss. 

.letts-.Muths  Construction  t'o..  Inc..  .Mobile. 
Ala. 

.McNally  Construction  Co..  Fall  Kiver.  .Vlass. 

F.  W.  (*unningham  &  Sons,  Portland,  .Me. 

Gallivan  Building  Co..  Greenville,  S.  C. 

P.  F.  Gormley  Co..  Washington.  1).  C. 
William  Steeie  &  Sons  Co.,  Philadelphia,  Pa. 
Frank  L,.  Wagner.  Washington,  D.  C. 

Weston  &  Kroeger.  San  Antonio.  Tex. 

Purdy  &  Henderson  Company,  New  York  A- 
Havana. 

U.  H.  Howes  Construction  Co.,  New  York 
City. 


Dorst  is  in  charge  of  the  recruiting  at 
army  headquarters  in  San  Francisco. 
The  regiment  will  be  mobilized  and 
prepared  for  service  at  Camp  Fremont, 
Palo  Alto,  California. 

While  the  list  of  trades  in  which 
skilled  workers  are  desired  includes 
practically  every  branch  in  any  way 
identified  with  electrical,  mechanical 
and  civil  engineering,  among  the  larg¬ 
est  numbers  required  are  powder  and 
demolition  men,  carpenters,  surveyors, 
draftsmen,  mine  timber  men,  track 
workers,  adzmen,  etc.  It  is  announced 
that  the  regiment  will  be  recruited, 
equipped  and  trained  with  the  greatest 
possible  dispatch. 

Big  Concrete  Telephone  Exchange 
for  War  and  Navy 
Departments 

A  large  new  reinforced-concrete  tele¬ 
phone  and  telegraph  building  is  now 
being  erected  for  the  use  of  the  War 
and  Navy  Departments  at  1723  F  St., 
N.W.,  Washington.  The  entire  struc¬ 
ture,  with  its  necessary  equipment  will 
be  built  in  record-breaking  time,  it  is 
believed. 

The  new  telephone  and  telegraph 
establishment  is  planned  as  a  three- 
story  and  basement  building,  fronting 
44  ft.  on  F  St.  and  running  114  ft. 
deep.  It  is  to  be  of  brick  construction, 
the  front  and  side  returns  of  face  brick 
with  limestone  cornice  and  belt  courses. 


Detroit  Experiments  To  Aid 
Desif^n  of  250,000,000-Gai. 

Filters 

The  water  commissioners  of  Detroit, 
Mich.,  have  retained  R.  Winthrop 
Pratt,  consultinvr  engineer,  Cleveland, 
Ohio,  to  make  preliminary  studies  and 
investigations  and  to  prepare  outline 
plans  for  a  filtration  plant  to  treat  the 
entire  water-supply  of  the  city.  F.  H. 


Engineers  at  Dayton,  Ohio,  Open 
New  Club  House 

Dedication  of  the  new  building  for  the  stem  of  the  building  is  the  auditm 
the  Engineers’  Club  of  Dayton.  Ohio,  urn  or  lecture  hall,  which  can  sc,  • 
which  will  take  place  on  Feb.  2,  will  about  450  persons.  Four  fireprooi 
be  an  important  event  for  this  active  stairways  lead  from  this  room  to  tli 
organization  and  for  the  engineering  ground.  On  the  third  floor  are  he. 
interests  of  the  city  and  the  district  rooms  with  bath  and  toilet  facilities. 


PtR-ST-  .VNP  SKCO.Nl>-KI>»OR  Pl.AN  OK  XKW  HOMK  FOU  K.VOI.VEKRS'  CLUB.  OF  P.WTON 


.'Stephenson  will  be  associated  with  Mr. 
Pratt  as  principal  assistant  engineer. 
The  studies  will  be  made  in  cooperation 
with  Tht*odore  A.  Leisen,  general  su- 
perinUmdent  of  water-works,  and  his 
chief  assisUint,  H.  B.  Keeney.  Mr. 
I.eisen  recently  has  been  commissioned 
major  in  the  U.  S.  Reserve  Corps,  and 
is  in  charge  of  utilities  at  Camp  Cus¬ 
ter.  Alex.  Dow,  president  of  the  De¬ 
troit  Edison  Co.,  is  chairman  of  the 
committee  of  the  board  having  the 
work  in  charge. 

For  some  months  past  there  has  been 
in  operation  a  test  filter  with  a  capac¬ 
ity  of  200,000  gal.  a  day.  Studies  at 
this  test  plant  will  be  continued  as  part 
of  the  work  in  order  to  obtain  practical 
data  relative  to  the  maximum  feasible 
rate  of  filtration  and  kind  of  coagulant 
best  adapted  to  the  local  water. 

Ceneral  plans  and  estimates  of  the 
<iuantities  necessary  for  the  construc¬ 
tion  of  a  filtration  plant  having  a  ca¬ 
pacity  of  at  least  250,000,000  gal.  per 
<lay  will  be  prepared.  Such  a  plant 
wt)uld  Ik*  locaU'd  in  the  immediate 
vicinity  of  the  present  water-works 
pumping  station. 

The  action  of  the  water  commis¬ 
sioners  dot>s  not  mean  that  the  city  will 
neces.sarily  proceed  with  the  construc¬ 
tion  of  the  filtration  plant.  It  is  the 
purpose  at  this  time  to  make  in  a  very 
careful  and  thorough  manner,  justified 
bjr’  the  size  of  the  project,  all  necessary 
investigations,  so  that  when  construc¬ 
tion  prices  apai^  approach  a  more  nor¬ 
mal  level,  installation  of  the  plant  can 
be  begun  if  desired. 


and  a  locker  room  for  the  convenienc* 
of  members  who  live  at  a  distance 
from  the  club. 

Bedford  limestone  and  gray-buti 
brick  are  used  for  the  exterior,  the 
brick  being  laid  with  wide  joints  in 
white  mortar.  Fireproof  construction 
is  used  throughout.  The  steam  heating 
plant  is  operated  in  connection  with  a 
ventilating  system  designed  to  change 
the  air  in  each  room  from  three  to  six 
times  per  hour. 

Schenck  &  Williams,  of  Dayton,  are 
the  architects.  Col.  E.  A.  Deeds,  chief 
of  the  Aircraft  Production  Board,  is 
president  of  the  club;  the  vice-presi¬ 
dents  are  C.  F.  Kettering,  of  the  Day- 
ton  Metal  Products  Co.,  Orville  Wright 
and  Henry  M.  Waite,  city  manager  of 
Dayton.  F.  0.  Clements  is  treasurer; 
H.  I.  Schenck,  recording  secretary,  and 
W.  E.  Bingham,  house  secretary. 

The  building  and  grounds  are  the 
gift  of  Colonel  Deeds  and  Mr.  Ket¬ 
tering. 
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Tacoma  To  Erect  Dwellings 
for  Workers 

Owinjf  to  shipbuildinfc  activities  at 
Tacoma,  Wash.,  and  the  location  of  the 
Army  cantonment  at  American  Lake, 
the  housing  problem  in  Tacoma  has  be- 
V  ome  acute.  One  real  estate  dealer  an¬ 
nounced  that  he  would  build  600 
bungalows,  starting  work  immediately. 
Mayor  Fawcett  has  issued  an  appeal 
to  other  patriotic  citizens  to  respond 
to  Tacoma’s  need  in  a  similar  manner. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMKKICAN  RAILWAY  E.VGLVEER- 
IXG  ASSOCIATION:  910  MichiKan 
.\ve.,  Chicago;  Mar.  20-22,  Chicaao 

A.MERICAN  INSTITUTE  OF  MIN- 
I.NO  ENGINEERS.  29  We.st  39th 
.St..  New  York;  F'eb.  18-21,  New 
York. 


At  the  quarterly  meeting  of  the 
.Nothwestern  Society  of  Highway  Engi¬ 
neers,  held  recently  in  Portland,  Ore., 
Herbert  C.  Nunn,  state  highway  engi¬ 
neer  of  Oregon,  was  elected  president. 
The  other  officers  elected  were:  vice- 
president,  Prof.  G.  V.  Skelton;  treas¬ 
urer,  J.  J.  Brooks;  secretary,  C.  G. 
Reiter.  Dr.  E.  W.  Lazell,  0.  Laurgaard 
and  Prof.  F.  H.  Graff  were  elected  di¬ 
rectors. 

The  Engineers’  Club  of  Memphis, 
Tenn.,  on  Jan.  9  el  >cted  the  following 
officers:  A.  L.  Dabney,  president;  C.  C. 
Pashby,  vice-president;  C.  L.  Ford,  sec¬ 
retary-treasurer;  Thomas  L.  LaMalta, 
E.  H.  Bowser,  and  W.  S.  Myrick,  di¬ 
rectors,  J.  H.  Weatherford  was  chosen 
for  past  president  for  another  year. 

The  meting  of  the  Oregon  Societies 
of  Engineers,  Jan.  23,  at  Portland,  was 
addressed  by  William  L.  Finley,  state 
biologist,  who  spoke  on  “The  Rambles 
of  a  Naturalist,”  and  other  subjects. 

The  annual  meeting  of  the  Minnesota 
Surveyors’  and  Engineers*  Society  will 
be  held  in  Duluth,  Feb.  21-23.  Head- 
<iuarters  will  be  at  the  Duluth  Com¬ 
mercial  Club.  John  Wilson,  consulting 
engineer,  Duluth,  is  president. 

At  a  joint  meeting  of  the  Detroit 
Engineering  Society  and  the  Detroit 
Section,  American  Society  of  Me¬ 
chanical  Engineers,  Jan.  25,  G.  A. 
Mattsson,  H.  W.  Miller  and  George  B. 
Turnbull,  all  of  the  Great  Lakes  Engi¬ 
neering  Works,  presented  papers  on 
‘i.ake  Freighters”  and  “Standard  Gov¬ 
ernment  Boats  for  War  Work.” 

The  Technology  Club,  of  Kansas 
City,  Mo.,  met  on  Jan.  24  and  listened 
to  an  address  by  Prof.  C.  Frank  Allen, 
for  many  years  instructor  in  railroad 


engineering  at  the  Massachusetts  In¬ 
stitute  of  Technology. 

The  .48sociated  Engineering  Socie¬ 
ties  of  St.  Louis,  at  their  annual  dinner 
Jan.  23  entertained  Arthur  N.  Talbot, 
the  recently  elected  president  of  the 
American  Society  of  Civil  Engineers; 
Brig.  Gen.  William  H.  Bixby,  president 
of  the  American  Society  for  Testing 
Materials;  Col.  Cunliffe  Murray,  Com¬ 
manding  Officer,  Jefferson  Barracks, 
and  Frank  C.  Reilly,  freight  traffic 
manager,  St.  Louis-San  Francisco  Rail¬ 
way  Company. 

The  Engineers’  Club  of  Springfield, 
III.,  partook  of  its  annual  banquet  Jan. 
15.  It  was  followed  by  the  annual 
meeting  of  the  club  and  the  election  of 
the  following  officers  for  the  present 
year:  President,  H.  B.  Lewis;  vice 
president,  John  Leisenring;  secretary, 
J.  I.  Hughes;  treasurer,  C.  A.  Crytser. 

At  a  regular  meeting  of  the  Society 
of  Terminal  Engineers,  held  in  New 
York  City  Jan.  22,  there  was  a  discus¬ 
sion  of  the  West  Side  New  York  ter¬ 
minal  situation  as  evolving  under  war 
conditions.  Calvin  Tomkins,  former 
dock  commissioner  of  the  City  of  New 
York,  was  the  principal  speaker. 

The  regular  annual  meeting  of  the 
Engineers’  Societies  of  Northwestern 
Pennsylvania  was  held  in  Erie,  Jan.  16. 
The  election  of  the  following  officers 
for  1918  was  announced:  President,  R. 
C,  Stevens;  first  vice  president,  .Armin 
Schotte;  second  vice  president,  F.  S. 
Newhard;  secretary,  M.  C.  Emanuel; 
treasurer,  W.  H.  Reynolds;  director  for 
two-year  term,  C.  H.  Schum.  An¬ 
nouncement  was  made  that  the  Erie 
section  of  the  American  Institute  of 
Electrical  Engineers  would  hold  a  joint 
meeting  with  the  Engineers’  Society  on 
Feb.  12,  and  would  provide  as  the  prin¬ 
cipal  speaker  of  the  evening  D,  B. 
Rushmore,  chief  engineer  of  the  power 
and  mining  division  of  the  General 
Electric  Company. 

The  annual  meeting  and  banquet  of 
the  Binghamton  N.  Y.  Engineering 
Society  was  held  Jan.  21.  The  follow¬ 
ing  officers  were  elected  for  the  ensu¬ 
ing  year:  Past  President  and  Chair¬ 
man  of  Executive  Committee,  Robt.  B. 
Hoadley;  President,  C.  A.  Dayton; 
First  Vice-President,  C.  E.  Anderson; 
Second  Vice-president,  Charles  Van 
Amburgh;  'Third  Vice-president,  Burt 
E.  Nelson;  Secretary,  D.  M.  Edgerton; 
Treasurer,  F,  A.  Tillman;  Librarian, 
Ray  Fitzpatrick. 

There  was  a  conference  of  dele¬ 
gates  from  all  the  engineering  societies 
in  Ohio  at  Brown  Hall,  Ohio  State 
University,  Columbus,  Jan.  29.  The  an¬ 
nual  meeting  of  the  Ohio  Engineering 
Society  will  be  held  in  the  Deshler  Ho¬ 
tel,  Columbus,  Jan.  30-Feb.  1. 

The  annual  convention  of  the  Mon¬ 
tana  Institute  of  Municipal  Engineers 
was  held  at  Bozeman,  Mont.,  Jan.  21-23. 
Among  the  topics  discussed  were  the 
lelation  of  the  war  to  the  municipal 
engineers  of  Montana;  street  cleaning 
and  garbage  disposal,  sewers  and  sew¬ 


age  disposal,  standardization  of  specifi¬ 
cations,  highways  and  pavements,  wa¬ 
ter  systems  and  purification  plants, 
etc.  On  Jan.  22  a  visit  was  paid  to  the 
Montana  State  College  at  Bozeman. 

The  Florida  Engineering  Society  held 
its  annual  meeting  at  Jacksonville,  Jan. 
7.  R.  E.  Chandler,  professsor  in  the 
mechanical  engineering  department  of 
the  University  of  Florida,  was  electe<l 
president;  George  B.  Hills,  engineerinjr 
manager  of  the  Isham  Randolph  Co., 
Jacksonville,  v’ce  president,  and  Prof. 
J.  R.  Benton,  dean  of  the  engineering 
school  at  the  University  of  Florida, 
secretary.  C.  S.  Hammatt  and  H.  D. 
Martin,  of  Jacksonville,  were  elected  to 
the  directorate  The  convention  lis¬ 
tened  to  the  reading  and  discussion  of 
various  papers  on  technical  topics. 

At  the  annual  meeting  of  the  Civil 
Engineers’  Society  of  St.  I’aul,  Jan.  14, 
the  following  officers  were  elected: 
President,  A.  F.  Meyer;  vice  president, 
E.  S.  Spencer;  secretary,  P.  C.  Gauger; 
treasurer,  E.  O.  Korsmo;  editor-in- 
chief,  C.  H.  Stew'art;  representative  on 
the  Minnesota  Joint  Engineering  Boanl, 
three-year  term,  George  H.  Herrold. 

The  following  nominations  for  officers 
of  the  .American  AVater-AVorks  Associa¬ 
tion  for  1918-19  have  been  made:  For 
president,  Charles  R.  Henderson,  man¬ 
ager,  AVater  Co.,  Davenport,  Iowa;  for 
vice  president,  Cacleton  E.  Davis,  chief. 
Bureau  of  Water,  Philadelphia,  Penn.; 
for  treasurer,  James  M.  Caird,  bacteri¬ 
ologist,  271  River  St.,  Troy,  N.  Y.;  for 
trustees.  Jack  J.  Hinman,  Jr.,  bacteri¬ 
ologist,  State  Board  of  Health,  lov/a 
City,  Iowa,  and  Allan  W.  Cuddeback, 
engineer  and  superintendent,  Passaic 
Water  Co.,  Paterson,  N.  J.  The  time  for 
filing  additional  nominations  closes  this 
year  Feb.  13.  All  petitions  for  addi¬ 
tional  nominations  must  be  in  the 
hands  of  the  secretary,  J.  M.  Diven,  47 
State  St.,  Troy,  N.  Y.,  on  or  before  that 
date  to  secure  a  place  on  the  official 
ballot. 

The  Richmond  Engineers’  Club  and 
the  Richmond  Section  of  the  American 
Chemical  Society,  Richmond,  Va.,  held 
a  joint  meeting  Jan.  18.  Allen  J. 
Seville,  of  Richmond,  delivered  an  ad¬ 
dress  on  some  of  the  problems  of  camp 
construction.  Mr.  Seville  was  engaged 
in  the  laying  out  and  supervising  of 
the  construction  of  Camp  Lee,  near 
Petersburg,  Virginia. 

Members  of  the  Pittsburgh  Chapter 
of  the  American  Association  of  Engi¬ 
neers,  at  their  monthly  business  meet¬ 
ing  Jan.  14,  elected  the  following  offi¬ 
cers  for  the  coming  year:  P.  B.  Wal- 
din,  chairman;  E.  E.  Bankson,  chair¬ 
man  of  membership  committee;  R.  C. 
Corson,  secretary,  and  H.  C.  McCormick, 
treasurer. 

'The  Engineers’  Society  of  Milwaukee 
(which  is  the  Milwaukee  section  of  all 
national  engine aring  societies)  held  a 
meeting  Jan.  16,  at  which  Walter 
Alexander,  superintendent  of  motive 
power  of  the  Chicago,  Milwaukee  & 


St.  Paul  Railway  Cu.,  delivered  an 
illuHtratetl  lecture  on  “Electric  I>oco- 
motives  on  the  Chicago,  Milwaukee  & 
St.  Paul  Railway." 

.\t  the  meetin^r  of  the  recently  orKun- 
iy.e<l  Society  of  Ruttaian- \merican  En- 
Kineera  that  was  held  Jan.  29  in  the 
.Xaaeinbly  Rooms  of  the  Merchants* 
.Association  of  New  York,  Woolworth 
ItuildinK,  New  York  City,  Dr.  J.  A.  I.. 
Waddell  s|K>ke  on  “Comparative  De¬ 
sign  of  Bridges  in  Russia  and  the 
Cnite»l  State's." 

The  Cleveland  .Vsaociation  of  .Mem¬ 
bers  of  the  American  Society  of  Civil 
Knuineera  has  elected  the  followinK  of- 
licera:  Harry  Fuller,  president;  A.  J. 
Himes,  vice-president,  and  G.  H.  Tinker, 
secretary  an«l  treasurer.  The  associa¬ 
tion  has  indorsed  the  resolution  adopted 
by  the  Board  of  Direction  of  the  society 
on  Nov.  1,  urjrinjr  contcress  to  amend 
sections  200  and  209  of  the  War  Tax 
1.4»w,  which  exact  double  taxation  from 
certain  professional  men. 

The  EnKineers’  Club  of  Dayton,  Ohio, 
held  its  regular  monthly  meeting  Jan. 
8,  the  speaker  of  the  evening  being  J. 
M.  Schoonmaker,  Jr.,  chief  engineer  of 
the  Dayton- W'right  Airplane  Co.  His 
subject  was  “.Airplane  Surfaces,"  and 
included  an  analytical  presentation  of 
all  phases  of  the  design  of  such  sur¬ 
faces. 

At  the  regular  meeting  Jan.  19,  of 
the  Colorado  .Association  of  .Members 
of  the  .American  Society  of  Civil  En¬ 
gineers,  held  in  Denver,  the  speaker 
was  L.  B.  Skinner,  vice-president  and 
general  manager  of  the  Western  Chem¬ 
ical  &  Mfg.  Co.,  Denver.  His  subject 
was  “The  Slanufacture  of  Military  Ex¬ 
plosives.” 

At  the  meeting  of  the  Detroit  Engi¬ 
neering  Society,  Jan.  18,  Capt.  J.  W. 
Inches,  M.D.,  health  officer  of  Detroit, 
addressed  the  society  on  the  subject 
“With  the  Engineers  on  the  Italian  Bat- 
tlefront.”  Capt.  Inches  was  sent  to 
Europe  with  Bishop  Williams  and 
iithers  in  the  interest  of  the  .American 
Re<l  Cross.  He  was  one  of  five  Detroiters 
who  were  forced  to  retreat  with  the 
Italian  army  during  the  Austrian  drive, 
and  at  one  place  they  were  but  a  few 
hours  ahead  of  the  enemy.  The  talk 
was  illustrated  by  slides  from  pictures 
taken  abroad. 

The  .Albany  Society  of  Civil  Engineers 
held  its  regular  meeting  Jan.  22,  and 
listene«i  to  an  address  by  a  member, 
h^nri«iiu‘  Touceda,  consulting  chemist, 
who  spoke  on  “Some  Metallurgical 
Facts  of  Interest  to  Engineers."  The 
address  was  illustrated. 

The  Technology  Club  of  Syracuse. 
.\.  Y.,  the  local  engineering  society,  will 
l>e  addressed  Feb.  4  by  Dr.  J.  A.  L. 
Waddell,  who  w’ill  speak  on  “The  En¬ 
gineering  Profession  Fifty  Years 
Hence.”  Other  speakers  scheduled  for 
the  winter  meetings  are  Prof.  V.  Kara- 
petoff,  of  Cornell.  Prof.  Charles  R. 
Mann,  of  the  Massachusetts  Institute 
of  Technology,  and  George  T.  Ham¬ 
mond,  engineer  of  design.  Bureau  of 
Sewers.  Brooklyn 


A  conference  of  the  engineering,  ir¬ 
rigation,  agricultural  and  live  stock 
societies  of  Idaho  was  held  at  Idaho 
Falls,  Jan.  14  to  19.  Among  the  socie¬ 
ties  represented  were  the  Idaho  Society 
of  Engineers,  the  Idaho  Irrigation  Con¬ 
gress  and  the  (iood  Roads  .Association. 
The  congress  discussed  road  construc¬ 
tion,  irrigation,  flood  control,  city  plan¬ 
ning,  sewer  construction  and  other  pub¬ 
lic  questions. 

At  the  January  meeting  of  the  Prov¬ 
idence  Engineering  Society,  Providence, 
R.  I.,  Albert  Cook  Church  delivered  an 
illustrated  lecture  on  the  development 
of  the  submarine.  On  Jan.  23  the  mu¬ 
nicipal  engineering  section  of  the  so¬ 
ciety  listened  to  an  address  by  H. 
Anthony  Dyer,  on  “The  Development 
of  the  Metropolitan  Park  System.” 


information  desireu  Ly  ‘’is  province  in 
connection  with  the  construction  of 
irrigation  work  contemplated  there 
Particular  attention  has  been  given  to 
the  Roosevelt  Dam  and  the  system  it 
supplies.  Before  returning  to  Austni- 
lia,  Mr.  Davis  is  to  call  upon  Washing 
ton  officials  in  connection  with  thi 
question  of  equipment  for  Australian 
railways. 

Charles  Buune  has  been  ap¬ 
pointed  city  engineer  of  Greenfield. 
Ind.,  for  the  ensuing  four  years.  .Mr 
Boone  is  at  present  serving  his  second 
year  as  surveyor  and  county  engineer 
of  Hancock  ('ounty,  Indiana.  After 
leaving  Purdue  University  he  was  em 
ployed  in  Iowa  for  about  three  years 
before  his  election  to  the  office  of  sur 
veyor  and  county  engineer  of  Hancock 
County. 

Bertrand  H.  Wait  has  en¬ 
tered  the  employ  of  the  Portland  C'e- 
ment  Association  and  on  Feb.  1  will 
take  up  his  duties  with  the  association 
as  district  engineer  in  charge  of  the 
Portland  Cement  Association’s  New 
York  office,  101  Park  .Ave.  Mr.  Wait 
was  graduated  from  Cornell  Univer¬ 
sity  in  1902  with  the  degree  of  civil  en 
gineer.  In  1913  he  became  division 
engineer.  New  York  State  Highway 
Department  in  charge  o.'  Division 
No.  1,  which  consisted  of  ten  counties 
adjoining  New  York  City.  During  the 
past  year  Mr.  Wait  has  also  served  as 
consulting  engineer  for  the  United 
States  Government  on  cantonment  road 
construction. 

Samuel  Frazer  Lusk,  who 
was  until  recently  a  superintendent  of 
construction  for  the  Flynt  Building 
and  Construction  Co.,  Palmer,  Mass., 
has  been  commissioned  a  first  lieuten¬ 
ant  in  the  U.  S.  Army. 

J.  L.  M  o  R  Y,  contracting  engineer, 
Chico,  Calif.,  has  enlisted  in  the  20th 
Engineers. 

C.  S.  Bennett  has  resigned  his 
position  as  resident  engineer  and  in¬ 
spector,  Department  of  Public  Roads 
of  Kentucky,  to  accept  a  position  with 
the  Miami  Conservancy  District,  Day- 
ton,  Ohio. 

Harry  Reinhardt,  w'ho  has 
been  elected  engineer  of  Shamokin 
Borough,  Penn.,  has  resigned  as  a 
member  of  the  Susquehanna  Coal  Co.'s 
engineering  corps,  with  which  he  had 
been  associated  for  11  years. 

C.  M.  Adams  has  been  appointed 
city  engineer  of  Bellingham',  Wash., 
and  A.  C.  Blake  has  been  made  watei 
superintendent  of  the  city. 

H.  O.  Carson  was  elected  city 
engineer  of  Butler,  Penn.,  which  re¬ 
cently  changed  its  form  of  government 
from  that  of  a  borough  to  that  of  a 
third-class  city. 

John  H.  Ryckman,  formerly 
J  .  Davis,  director  general  of  pub-  of  Toronto,  is  now  with  the  Algoma 
lie  works  of  the  Province  of  New  South  Construction  and  Engineering  Co.. 
Wales,  Australia,  is  making  a  tour  of  Sault  Ste.  Marie,  Ont.  For  the  past 
the  Western  United  States  in  quest  of  4Ai  years  he  has  been  engaged  with  the 


Personal  Notes 


C.-E.  .A.  Winslow,  professor  of 
public  health,  A’ale  Medical  School, 
New  Haven,  Conn.,  received  a  presen¬ 
tation  medal  on  Jan.  18  from  the  Na¬ 
tional  Institute  of  Social  Science,  in 
recognition  of  his  work  in  promoting 
the  study  of  public  health.  Before  as¬ 
suming  his  full  professorship  at  Yale 
in  1915,  Professor  Winslow  was  suc¬ 
cessively  assistant  professor  of  sani¬ 
tary  biology  at  the  Massachusetts  In¬ 
stitute  of  Technology,  associate  profes¬ 
sor  of  bacteriology  at  the  University 
of  Chicago  and  of  biology  at  the  Col¬ 
lege  of  the  City  of  New  A’ork.  While 
at  the  Institute  he  was  (1903-10)  bi- 
ologist-in-charge  of  the  sanitary  re¬ 
search  laboratory,  where  he  conducted 
extensive  studies  of  sew’age  treatment. 
Since  1910  he  has  been  Curator  of  Pub¬ 
lic  Health,  American  Mu.seum  of  Nat¬ 
ural  History.  In  1914-15  he  W’as  Di¬ 
rector  of  the  Division  of  Public  Health 
Education,  New  A’ork  State  Depart¬ 
ment  of  Health.  He  is  a  member  of 
the  Public  Health  Council  of  the  State 
of  Connecticut  and  is  now  conducting 
an  extensive  investigation  on  the  puri¬ 
fication  of  the  sewage  of  New  Haven. 
During  the  summer  of  1917  he  was  a 
member  of  the  American  Red  Cross 
mission  to  Russia.  Interesting  notes 
on  what  he  saw’  and  learned  in  Russia 
fill  about  thirty  pages  of  “Public 
Health  Reports”  for  Dec.  28,  1917 
(Washington,  D.  C.)  under  the  title. 
“Public  Health  Administration  in  Rus¬ 
sia  in  1917." 

Besides  books  on  bacteriology  and 
microscopy  and  numerous  contribu¬ 
tions  to  engineering,  medical  and 
other  scientific  journals  and  society 
proceedings.  Professor  Winslow  was 
joint  author  of  “Sewage  Disposal" 
(1910)  with  Prof.  L.  P.  Kinnicutt  and 
R.  W.  Pratt. 
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I'oronto  Department  of  Works  on  the 
.•fL’.'iOO.OOO  Bloor  St.  viaduct,  at  first  on 
the  designing  staff  and  later  as  field 
engineer. 

Elmer  0.  Penny  has  resigneil 
as  water  commissioner  of  Charleston, 
Mo.,  and  has  been  succeeded  by  S.  V. 
H  E  L  L. 

Benjamin  Haldeman 

has  resigned  his  position  as  engineer  to 
the  zoning  commission  of  Philadelphia. 
He  also  had  charge  of  the  plans  of  the 
survey  bureau  of  the  city.  Mr.  Halde¬ 
man  was  in  the  city’s  employ  for  24 
years  and  developed  the  Parkway,  the 
South  Broad  St.  Boulevard,  the  zoning 
system  and  other  important  municipal 
improvements. 

Edward  Oscar  Heinrich 
has  been  appointed  city  manager  of 
Boulder,  Colo.  Mr.  Heinrich,  who  goes 
to  Boulder  from  Alameda,  Calif.,  will 
assume  his  duties  Feb.  15. 

N.  F.  Thompson,  district  engi¬ 
neer  of  the  New  York  Central  R.R.  at 
.\lbany,  has  been  transferred  to  Buf¬ 
falo  as  district  engineer,  succeeding 
F.  E.  Paradis,  resigned.  He  is 
succeeded  at  Albany  by  B  .  C  .  Mar¬ 
tin,  who  also  remains  district  engi¬ 
neer  of  the  Hudson  River  Connecting 
Railroad. 

\ .  M  .  Young,  Seattle,  Wash., 
has  been  appoint* -.1  consulting  engineer 
and  representative  in  Seattle  of  the 
Concrete  Piling  Co.,  of  Seward,  Ne¬ 
braska. 

Fred  McPherson,  formerly 
municipal  engineer  of  Nelson,  B.  C., 
who  has  been  provisional  district  engi¬ 
neer,  with  headquarters  at  Nelson,  for 
the  past  year,  has  been  promoted  to  a 
position  in  the  office  of  the  provincial 
government  engineer  at  Victoria. 

George  A.  Ricker,  formerly 
district  engineer  of  the  Portland  Ce¬ 
ment  Association  at  Kansas  City,  and 
more  recently  located  at  the  Chicago 
headquarters,  has  been  made  district 
manager  at  Washington.  Mr.  Ricker 
was  formerly  first  deputy  commis¬ 
sioner  in  the  New  York  State  Highway 
Department. 

H  .  P .  H  0  E  Y ,  assistant  chief  engi¬ 
neer  of  the  Southern  Pacific  Railway 
Co.,  who  has  been  in  charge  of  the 
building  of  the  Coos  Bay  branch  of  the 
road,  with  headquarters  at  Eugene, 
Ore.,  has  been  transferred  to  San 
Francisco.  The  construction  offices 
which  the  company  has  maintained  for 
the  past  five  years  in  Eugene  have  been 
closed. 

F  .  W  ,  Epps,  until  recently  in  the 
bridge  department,  Kansas  City  Ter¬ 
minal  Co.,  at  Kansas  City,  Mo.,  is  now 
bridge  engineer  for  the  Kansas  State 
Highway  Commission,  Topeka,  Kansas. 

Adam  Thomas  Shurick, 
vho  was  a  member  of  the  editorial 
t  iff  of  Coal  Age,  New  York,  has  been 
promoted  from  the  rank  of  first  lieu¬ 


tenant  to  that  of  captain  in  the  Engi¬ 
neer  Reserve  Corps. 

The  following  former  captains  in  the 
Fmgineer  Reserve  Corps  have  been  pro¬ 
moted  to  the  rank  of  major;  .1  A  .M  E  s 
E  .  Cassidy,  .John  H  .  House, 
•Jr.,  Frederick  W  .  .Albert, 
J  A  M  e  s  P  .  Leak,  .1  a  m  e  s  W  . 
O  G  I  E  R  ,  G  E  ()  R  G  E  E  .  A  .  F  A  I  R  - 
ley,  William  L  .  Law,  S  y  d  - 
N  E  y  L  .  S  .M  I  T  H  ,  L  O  I'  1  s  E  . 
R  o  B  B  E ,  Clarence  T  .  Starr, 
George  B  l  o  w ,  H  e  n  k  y  W . 
Durham,  John  .  T  RUM- 
B  u  i,  i. ,  Jos  E  PH  C  A  C  C  A  V  A  J  O . 
Edward  M  .  Graves  and  H  e  n  k  y 
L  .  McMillan. 

Paul  S.  Jones,  formerly  assist¬ 
ant  irrigation  engineer  in  the  U.  S. 
Department  of  .Agriculture,  has  been 
appointed  junior  civil  engineer  in  con¬ 
nection  with  the  flood-control  projects 
of  the  Sacramento  and  San  Joaquin 
rivers,  California,  under  the  War  De¬ 
partment. 

Roger  F.  Hill,  chief  engineer 
of  the  Andrew  J.  Smith  Construction 
Co.,  Detroit,  has  been  commissioned  a 
first  lieutenant  in  the  Ordnance  De¬ 
partment.  Albert  E.  Ward- 
well,  formerly  Mr.  Hill’s  assistant, 
has  succeeded  him. 

Edwin  F  .  Wendt,  member  of 
the  Engineering  Board,  Interstate 
Commerce  Commission,  and  past  presi¬ 
dent  of  the  American  Railway  fmgi- 
neering  Association,  has  been  elected 
president  of  the  Washington,  D.  C., 
Society  of  Foigineers. 


Obituary 


Sir  John  Wolke  Wolfe- 
Barry,  prominent  British  engineer, 
member  of  the  Army  Railway  Council, 
and  past  president  of  the  Institution  of 
Civil  Engineers,  died  in  London,  Jan. 
22.  He  was  born  Dec.  7,  1836,  and  was 
educated  at  Trinity  College,  Glenal- 
mond,  and  King’s  College,  London.  For 
many  years  he  was  associated  with  the 
design  and  construction  of  great  engi¬ 
neering  works  in  Great  Britain,  Ire¬ 
land,  India  and  China.  He  became 
president  of  the  Institution  of  Civil 
Engineers  June,  1896,  and  in  1897  was 
created  by  Queen  Victoria  a  Knight 
Commander  of  the  Bath.  He  was  the 
engineer  on  the  Tower  bridge  across 
the  Thames  at  London,  the  Black- 
friars  railway  arch  bridge,  the  Barry 
dock  and  railways,  the  Kew  bridge,  the 
Surrey  commercial  dock  and  other  im¬ 
portant  works.  Among  his  written 
works  were  “Railway  Appliances,” 
“Lectures  on  Railways  and  Locomo¬ 
tives,”  and  “The  Tower  Bridge.” 

Second  Lieut.  Gordon  D. 
Cooke,  Corps  of  Engineers,  U.  S. 
Army,  died  at  the  base  hospital  at  Fort 
Bliss,  Texas,  on  Jan.  10.  Lieutenant 


Cooke  was  graduaU'd  from  the  Univer¬ 
sity  of  Michigan  in  1916,  and  was  a 
member  of  the  editorial  staff  of  Kugi- 
neeriny  Record  early  in  1917.  Later 
he  entered  the  service  of  another  de¬ 
partment  of  the  McGraw-Hill  Co.,  and 
made  his  headquarters  at  his  home  city, 
Detroit.  On  Sept.  1,  1917,  at  the  age 
of  twenty-four,  he  received  a  commis¬ 
sion  as  second  lieutenant  in  the  Engi¬ 
neer  Corps.  He  was  temporarily  sL»- 
tioned  in  a  remote  section  of  New  Mex¬ 
ico,  75  miles  from  a  railroad,  and  was 
engaged  in  the  making  of  military 
maps  for  the  U.  S.  Geological  Survey, 
when  he  contracted  pneumonia. 

Lieut.  Leonard  M  .  B  i.  u  m  - 
ENFELD,  of  the  United  Stat«*s  Imgi- 
neers,  formerly  assistant  engineer  of 
Caddo  parish,  Louisiana,  died  Jan.  11, 
at  Camp  Beauregard.  Lieutenant 
Blumenfeld  w'as  among  the  first  young 
men  to  leave  Shreveport,  I.a.,  in  re¬ 
sponse  to  the  Government’s  call  for 
candidates  for  officers.  He  attended 
the  first  officers’  school  at  Camp  Pike, 
and  upon  graduation  was  commissioned 
as  first  lieutenant.  .After  receiving  his 
commission  he  was  stationed  at  F’ort 
Leavenworth,  Kan.,  ami  later  at  Camp 
Pike  in  road  construction  work,  and 
then  at  Camp  Beauregard  in  the  same 
kind  of  work.  His  home  was  at  Ope¬ 
lika,  Alabama. 

Sir  William  H.  Lindley 
died  at  Putney,  England,  on  Dec.  30, 
at. the  age  of  65.  He  was  the  son  of 
William  Lindley,  the  engineer  who  re¬ 
constructed  the  water,  gas  and  sewer 
systems  of  Hamburg,  Germany,  after 
the  great  fire  of  1842.  The  son  was 
resident  engineer  for  his  father  on  the 
Budapest  water-works,  1870-73,  after 
which  for  22  years  he  was  chief  engi¬ 
neer  of  Frankfort-on-Main,  Germany, 
during  which  period  he  built  water, 
sewage  and  harbor  works  for  the  city. 
During  his  career  he  was  consulting 
engineer  for  various  continental  cities 
and  designed  works  for  supplying  Pet- 
rograd  with  water  from  Lake  Ladoga. 
He  was  a  member  of  the  commission 
on  the  regulation  of  the  Danube  at 
Vienna  and  president  of  the  engineer¬ 
ing  standards  committee  of  the  Ger¬ 
man  Gas  and  Water-Works  Engineers. 
He  was  knighted  for  services  on  the 
British  Royal  Commission  on  Canals 
and  Waterways. 

Frank  M.  Wakefield,  Syra¬ 
cuse,  N.  Y.,  engineer  in  the  City  Water 
Bureau  for  the  past  thirty  years,  died 
Jan.  15.  He  was  63  years  old. 

Jacob  Biersuck,  structural 
and  hydraulic  designer  with  the  South¬ 
ern  Power  Co.,  Charlotte,  N.  C.,  died 
Jan.  16  at  the  age  of  27.  Before  his 
connection  with  the  Southern  Power 
Co.  Mr.  Biersuck  was  assistant  engi¬ 
neer  with  the  Public  Service  Commis¬ 
sion,  First  District,  New  York  City, 
and  later  with  the  City  Transit  De¬ 
partment  of  Philadelphia.  He  was  a 
graduate  of  Cornell  University,  class 
of  1913. 


INDUSTRIAL  NEWS  AND  COMMENT 

ABOUT  MANUFACTURERS  WHO  SERVE  ENGINEERS  AND  CONTRACTORS 


Rail  Embarj^o  Ties  Up 
Philadelphia  Plants 

Served  Only  by  Linen  Affected,  Equipment 
Mnkern  There  Have  Diflirultien 
Special  Permits  Issued 

Just  as  Eastern  industries  started 
their  wheels  turning  after  the  five- 
days’  fuel  shutdown  a  new  railroad  em¬ 
bargo  was  decreed  at  Washinjrton, 
which  barred  all  freif^ht  except  fuel, 
food  and  war  supplies  from  the  Penn¬ 
sylvania  R.R.  east  of  Pittsburgh,  the 
Baltimore  &  Ohio  east  of  the  Ohio 
River  and  all  of  the  lines  of  the  Phila¬ 
delphia  &  Reading. 

The  definition  of  “war  supplies’’  was 
left  to  the  various  Government  de¬ 
partments  in  V/p8hington.  Railroads, 
through  their  local  agents,  simply  re¬ 
fused  freight  which  did  not  clearly 
come  under  the  exempt  classifications, 
unless  the  manufacturer  obtained  a 
special  Government  order. 

Philadelphia  Hard  Hit 

Philadelphia,  served  entirely  by  the 
three  railroads  named  in  the  embargo, 
felt  the  greatest  force  of  the  new  roll¬ 
ing,  Some  manufacturers,  who  had 
been  shipping  under  priority  crders, 
were  confused  by  it.  Much  of  their 
output,  going  directly  t  •  shipyards  and 
to  plants  engaged  or  Navy  work,  was 
declined  by  the  railroads’  local  agents 
and  protests  to  higher  ofiUciels  brought 
no  relief. 

The  larger  industries  which  hold 
direct  contracts  for  (iovernment  work 
are  endeavoring  to  obtain  exemptions 
for  their  sub-contractors 

Wak  Shipments  iIeld  Up 

R.  D.  Wood  &  Co.,  of  Philadelphia, 
nanufacturers  of  hydraulic  machinery, 
has  shipments  valued  at  vtl50,000  in 
its  plant  which  cannot  lx*  moved  be¬ 
cause  of  the  embargo.  Much  of  this 
will  go  to  the  Bethlehem  Steel  Co.  and 
to  companies  which  have  important 
contracts  for  the  Navy  Department. 

David  Lupton’s  Sons,  of  I'liiladel- 
phia,  makers  of  steel  sash  and  roof 
trusses,  were  jiermitted  to  resume  oper¬ 
ations  undei  the  fuel-shublown  order 
Tuesday,  but  cannot  now  ship  their 
products  in  any  direction.  .According 
to^avid  P.  Forstner,  general  m,inagi‘r, 
there  are  40  carloa'^s  of  finished  pi-ml- 
ucts  in  the  shop  awaiting  sl'ip.nent. 

“Everything  we  are  making  in  this 
plant  is  Government  work,”  said  Mr. 
Forstner.  “Much  of  this  material  is 
for  the  shipyard  and  for  Government 
buildings.  We  have  been  unable  to 
obtain  permission  to  ship  any  of  this 
material.” 
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Departments  Give  Exemptions 

The  American  Engineering  Co.,  of 
Philadelphia,  builders  of  stokers  and 
marine-engine  equipment,  was  granted 
full  exemption  from  the  fuel  order 
after  the  plant  had  been  clo.sed  one 
ilay.  Shipments  are  hampered,  how¬ 
ever,  by  the  railroad  embargo  order. 

“All  of  our  output  is  needed  by  the 
Government,”  said  M.  Alpern,  manager 
of  this  firm.  “Seventy-five  to  80%  of 
it  is  going  directly  to  Government  de¬ 
partments  and  most  of  the  remainder 
is  for  industries  vital  to  the  war. 

“We  have  to  obtain  permission  to 
make  each  class  of  shipment  from  the 
Government  department  directly  inter¬ 
ested  in  it.  On  our  Navy  work  the 
Navy  Department  orders  its  shipments 
moved,  the  Shipping  Board  gives  us 
permission  to  move  its  particular  work, 
and  the  railroads  accept  the  orders  of 
each  of  these  and  other  Government 
branches.  We  have  shipped  practically 
no  stokers  during  the  last  ten  days,  ex¬ 
cepting  part  carloads  representing  re¬ 
pairs  and  parts.  So  far  as  full  carload 
shipments  of  stokers  are  concerned— 
we  cannot  mi  ke  them. 

“We  employ  1800  men  in  our  two 
plants  in  Philadelphia  and  have  four 
plants  under  contract  to  us,  employing 
2000  men.  These  plants  were  obliged 
to  close  down  by  the  recent  fuel  order. 
Coal  is  now  coming  in  and  we  do  not 
anticipate  further  fuel  difficulties.” 

Fl’el  Shipments  Diverted 

The  Link-Belt  Co.,  maker  of  coal- 
I  andling  conveying  machinery,  is  badly 
cramped  for  yard  room  and  will  soon 
f?el  the  effect  of  the  railroad  embargo, 
according  to  S.  B.  Peck,  its  acting 
president.  This  company  has  plants 
in  Chicago,  Indianapolis  and  Philadel¬ 
phia.  It  employs  more  than  4000  men. 
All  plants  were  reduced  to  20%  out¬ 
put  during  the  fuel-shutdown  period. 

“Coming  so  closely  after  the  fuel¬ 
closing  order,”  said  Mr.  Peck,  “the  em¬ 
bargo  creates  a  most  serious  fuel  prob¬ 
lem  for  us.  So  far  we  have  been  able 
to  keep  all  of  our  plants  supplied  with 
fuel,  but  the  State  Fuel  Administrators 
have  diverted  our  shipments  under  in¬ 
structions  of  the  general  Fuel  Admin¬ 
istration. 

“We  have  exemption  on  about  20% 
of  our  present  output,  which  is  for  a 
very  pressing  need  of  the  Government. 
We  have  a  great  deal  of  other  Govern¬ 
ment  work — probably  75%  of  our  total 
output,  but  we  were  so  far  ahead  with 
this  that  we  were  told  to  close  down 
on  it. 

“There  are  ample  stocks  of  pig  iron 
and  steel  in  our  plants,  so  that  even  a 
week’s  embargo  will  not  hamper  us  on 
these  materials.  The  worst  phase  of 


the  embargo  for  us  is  the  haste  with 
which  it  was  put  into  effect.  This  left 
us  without  opportunity  to  prepare  foi 
it.  Relief  in  the  coal  situation  is  not 
apparent.” 

New  York  and  other  cities  arc  not 
so  seriously  affected  by  the  railroad 
embargo  order,  being  served  by  othci 
railroads  besides  the  three  affected  on 
which  the  embargo  applied. 

One  New  York  manufacturer  who 
was  “exempt”  from  fuel  closing  was 
unable  to  ship  castings  from  his  foun 
dry  to  the  machine  shop  as  these  would 
have  to  be  carried  over  the  tracks  of 
an  “embargoed”  railroad. 

Stagnation  Reported  in 
Detroit  Industries 

Bad  Weather  Retards  Recovery  from  the 

Coal  Shutdown  Order — Fuel  Short¬ 
age  Keeps  Plants  Closed 

Detroit,  Mich.,  Jan.  28 — Neither  De¬ 
troit  industrial  plants  nor  domestic 
consumers  of  coal  appear  to  have  bene¬ 
fited  from  the  five  days  of  stagnation 
imposed  by  the  order  of  the  Federal 
fuel  administration.  Domestic  coal  re- 
erves  were  not  augmented,  the  traffic 
situation  was  not  materially  improved 
and  a  number  of  factories  that  closed 
Jan.  18  were  unable  to  reopen  Jan.  22 
because  of  lack  of  coal.  Unfavorable 
weather  conditions,  perhaps,  were  in 
part  responsible  for  failure  of  the 
order  to  obtain  the  results  expected 
The  assertion  is  made  that  some  of  the 
workers  forced  out  of  closed  plants 
found  employment  in  the  few  estab¬ 
lishments  which  were  permitted  to 
operate.  The  extent  of  this  loss  of 
men  to  unexempted  factories  would 
be  difficult  to  determine. 

Many  Industries  Close 

More  than  30  manufacturing  plants 
in  the  Boydell  Power  buildings  have 
been  forced  to  suspend.  The  American 
Car  and  Foundry  Co.  has  closed  its 
forge  department  to  permit  operating 
the  foundry  department  a  few  days 
longer.  The  company  has  large  war 
contracts. 

With  a  10-day  supply  of  coal  the 
Detroit  Edison  Co.,  sole  source  of  De¬ 
troit’s  commercial  lighting  and  power, 
is  obliged  to  draw  on  its  reserve  daily 
The  Solvay  Process  Co.,  using  00  cars 
daily,  received  185  in  five  days.  The 
company  provides  part  of  Detroit’s  gas 
supply.  Fuel  administrators  in  Ohio 
and  Kentucky  were  reported  to  be  con¬ 
fiscating  coal  ordered  to  Michigan, 
which  would  cut  off  the  supply  of 
numerous  industries,  including  some 
working  on  war  orders. 
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The  Michigan  Steel  Castings  Co.,  the 
Koe-Stephens  Manufacturing  Co.  and 
the  Flower-Stephens  Manufacturing 
Co.  are  a  few  among  many  large  De¬ 
troit  industrial  plants  that  faced  im¬ 
mediate  suspension.  There  were  scores 
in  a  similar  dilemma,  with  no  relief  in 
prospect.  In  Grand  Rapids,  Mich., 
many  manufacturing  establishments 
were  reported  closed.  Except  for  a 
few  turning  out  munitions,  all  Kala¬ 
mazoo  industrial  plants  were  closed. 
The  Consumers’  Power  Co.  of  that  city 
is  getting  no  coal  and  faces  a  shut¬ 
down.  In  .\lbion,  the  Commonwealth 
Power  Co.  cut  off  pow’er  and  all  fac¬ 
tories  were  idle. 

Conditions  in  practically  all  other 
towns  of  the  state  may  be  described  as 
similar.  Conditions  seem  to  be  worse 
than  before  the  fuel-administration 
order  was  sent  out. 

Echoes  of  the  Shutdown 

.Most  of  the  manufacturers  in  the 
N’ew  York  district  started  up  without 
mishap. 

The  Barber  Asphalt  Co.  plant  at 
■Maurer,  N.  J.,  which  shut  down  for  the 
Hve-day  period,  paid  its  entire  force 
for  the  full  time.  As  a  result,  every 
man  was  on  the  job  bright  and  early 
Wednesday  morning,  and  the  plant 
production  went  ahead  at  full  blast. 

Crucible  Steel  at  Harrison,  N.  J. 
(near  Newark),  was  closed  the  first 
day  of  the  period  but  was  later  ex¬ 
empted.  The  plant  was  running  at 
regular  capacity  by  Tuesday. 

Driver-Harris  Co.,  also  at  Harrison, 
J.,  makers  of  electrical  wire,  kept 
its  foundry  working  by  permission  of 
the  Government.  The  men  all  returned 
to  work. 

At  the  Lambert  Hoisting  Engine  Co. 
the  period  of  the  shutdown  was  utilized 
to  check  stock.  The  plant  was  entirely 
shut  down  so  far  as  any  use  of  fuel 
was  concerned.  No  men  were  lost  by 
the  plant  during  the  shutdown,  which 
saved  this  company  16  tons  of  coal. 

Davis-Bournonville  Co.,  Jersey  City, 
N'.  J.,  makers  of  oxyacetylene  welding 
and  cutting  equipment,  has  a  ware- 
hou.se  full  of  equipment  intended  for 
the  Government.  Although  it  closed 
for  the  complete  five-day  period,  the 
entire  force  of  employees  returned  to 
work. 

Construction  Industries  May  Be 
Denied  Power 

The  Public  Service  Electric  Co., 
which  supplies  power  to  a  number  of 
big  manufacturers  of  construction 
equipment  in  northern  New  Jersey,  has 
issued  warning  that  it  may  have  to 
shut  down  on  account  of  lack  of  coal. 
At  the  time  of  the  warning  the  com¬ 
pany  only  had  four  days’  supply  of 
I  i»al  on  hand,  with  no  relief  in  sight. 

The  company  has  put  its  consumers 
on  “rations,”  supplying  power  on  Mon¬ 
day,  Wednesday  and  Friday  to  Newark 
md  its  vicinity  and  on  the  remaining 
lays  of  the  week  delivering  power  to 
llohoken  and  Jersey  City 


Highway  Industries  Organize 
To  Aid  Nation’s  Traffic 

Engineers,  Contractors  and  Manufac¬ 
turers  Combine  To  Promote  Effi¬ 
cient  Wartime  Service 

Representatives  of  two  billion  dollars 
invested  in  industries  vitally  interested 
in  the  country’s  highways  met  in  Chi¬ 
cago  Jan.  21  to  complete  the  organiza¬ 
tion  of  the  Highway  Industries  Asso¬ 
ciation.  The  all-inclusive  character  of 
this  new  association  is  indicated  by  the 
fact  that  the  125  men  present  repre¬ 
sented  not  only  engineers,  contractors 
and  county,  state  and  Federal  highway- 
officials,  but  also  such  important  indus¬ 
tries  as  the  manufactures  of  cement, 
brick,  sand,  gravel,  stone,  slag,  bitu¬ 
minous  materials,  road  machinery, 
rubber  tires,  motor  trucks  and  motor 
cars  and  accessories. 

As  noted  by  S.  M.  Williams  in  the 
opening  address,  the  purpose  of  the 
organization  is  to  devise  ways  an<l 
means  for  united  cooperation  with  all 
Governmental  agencies,  state  and  na¬ 
tional:  First,  in  the  coordination  of  the 
highways  with  other  transportation 
agencies;  second,  in  encouraging  the 
development  of  highways  that  will  ad¬ 
vance  the  economic  life  of  the  nation, 
and  third,  in  stimulating  their  use  in 
such  manner  as  to  facilitate  and  cheap¬ 
en  the  transportation  of  food,  raw  ma¬ 
terials  and  finished  product,  to  the  end 
that  the  highways  may  be  of  maximum 
service  in  the  carrying  system  of  the 
country. 

In  the  constitution  adopted,  four 
classes  of  membership  are  provided, 
organization,  company,  associate  and 
subscribing.  Annual  dues  are  to  be 
$100  for  each  class,  except  that  asso¬ 
ciates  will  not  be  required  to  pay  dues. 
Organization  members  are  defined  as 
national  associations  composed  of  com¬ 
panies,  firms  or  individuals  whose  busi¬ 
ness  interests  embrace  the  construction 
or  use  of  highways.  The  use  of  the 
term  “associates”  for  others  is  self- 
explanatory.  The  officers  elected  are 
as  follows:  President,  S.  M.  Williams. 
Garford  Motor  Truck  Co.;  vice  presi¬ 
dents,  A.  R.  Hirst,  state  highway  engi¬ 
neer,  Wisconsin;  Lion  Gardiner,  Engi¬ 
neering  News-Record;  and  S.  T.  Henry, 
Allied  Construction  Machinery  Corpor¬ 
ation.  The  secretary  is  to  be  a  paid 
officer,  elected  by  a  board  of  directors, 
which  will  be  made  up  of  the  above  offi¬ 
cers  and  one  director  elected  by  the  as¬ 
sociation’s  holding  memberships,  and 
one  director  for  each  60  company  mem¬ 
berships. 

S.  E.  Bradt,  state  superintendent  of 
highways,  Illinois,  and  representing 
the  American  Association  of  State 
Highway  Officials,  indicated  how  the 
organization  could  be  of  assistance  in 
educating  the  public  and  officials  away 
from  their  present  attitude  of  procras¬ 
tination  in  road  construction  until 
prices  have  fallen.  In  his  opinion, 
roads  cost  less  than  two  years  ago, 
when  the  prices  of  other  commodities 
are  taken  into  consideration.  But  pro- 


misi-uous  road  building  must  give  way 
to  trunk  lines  connecting  centers  of 
production.  Car  service  and  labor  are 
two  most  important  factors  impeding 
work  in  Illinois.  Money  to  the  extent 
of  $5,000,000  or  $6,000,000  is  available. 

“A  real  opportunity  exists  to  prove 
to  official  W’ashington  that  good  roads 
are  a  vital  necessity,”  said  Lion  Gar¬ 
diner,  “because  this  association  is  not 
organized  for  the  promotion  of  any 
special  interest.  The  asso<‘iation  should 
help  materially  in  getting  data  for  the 
Highway  Transport  Committee  Ques¬ 
tionnaire.” 

James  T.  Voshell,  U.  S.  Office  of 
Public  Roads,  said  that  the  country  is 
waking  up  to  the  fact  that  roads  ai-e 
no  longer  a  local  problem.  Five 
througli  routes  in  Illinois,  four  in  In¬ 
diana,  four  in  Kentucky  and  four  in 
.Michigan  have  been  selected  for  P’ed- 
eral  aid. 

George  C.  Diehl,  consulting  engineer, 
Buffalo,  representing  the  .American 
.Automobile  .Association,  called  special 
attention  to  the  loss  that  will  be  en¬ 
tailed  when  roads  under  construction 
or  repair  must  be  closed.  Detours  as 
for  railroad  traffic  should  be  carefully 
planned  in  advance. 

Of  almost  startling  significance  are 
the  strides  the  Post  Office  Department 
is  making  in  rural  parcel  post  motor¬ 
truck  service.  James  I.  Blakeslee, 
fourth  assistant  postmaster,  told  of  the 
rapid  increase  in  routes  which  are 
being  established  in  the  Eastern  States. 
These  routes  are  usually  about  125 
miles  long  and  reach  into  food  produc¬ 
tion  areas  not  easily  accessible  to  the 
markets  of  New  York,  Philadelphia. 
Baltimore  and  other  Eastern  cities.  By- 
rail  a  dozen  eggs  from  Vineland,  N.  J., 
must  be  handled  14  times  by  the  ordi¬ 
nary  parcel  post  before  they  reach  the 
consumer  in  Philadelphia.  By  the  new 
motor-truck  service  this  number  is  cut 
to  six.  On  Dec.  15,  motor-truck  seivice 
was  established  between  Oxford,  Penn., 
and  Baltimore.  It  is  110  miles  and  the 
truck  has  been  late  20  min.  on  its 
5-hour  schedule  just  once.  In  JO  days 
it  has  earned  at  the  rate  of  $9000  a 
year  and  has  been  run  one-quarter  full 
one  way.  The  expense  of  operation  is 
estimated  at  $4200  annually.  .After 
two  weeks’  operation  perishable  farm 
produce  was  offered  but  had  to  be  re¬ 
fused  on  account  of  freezing.  Within 
three  days  the  truck  company  had  in¬ 
stalled  heaters  and  Mr.  Blakeslee 
states  that  in  summer  the  truck  will  be 
cooled. 

It  is  the  aim  of  the  department  to 
reach  out  25  to  160  miles  beyond  the 
team-haul  area  around  large  centers 
of  population  and  to  put  on  the  trucks 
now  so  that  the  producer  will  have  vis¬ 
ual  evidence  of  the  service  and  plant 
crops  this  spring.  An  ambitious  sys¬ 
tem  of  trunk  lines  between  New  York 
and  New  Orleans  by  way  jf  Chicago 
has  been  laid  out,  with  numerous  feeder 
routes,  and  Mr.  Blakerlee  is  optimistic 
that  the  postage  will  be  far  in  excess 
of  the  cost  of  operation. 

In  his  opinion,  some  of  the  problems 


this  association  should  attack,  arc  the  This  referendum  was  sujrKeste 
completion  of  necessary  links  in  pres-  the  Boston  Chamber  of  Commerce 
ent  inter-city  routes,  a  standardized  case  it  is  adopted  by  the  membe 
truck  so  that  the  department  can  buy  the  national  chamber  it  is  hoped  to 
it  anywhere,  and  support  for  an  en¬ 
abling  motor-truck  service  act. 

B.  F.  Affleck,  president  of  the  Uni¬ 
versal  Portland  Cement  Co.,  called  at- 
Umtion  to  the  fact  that  his  company 
lost  many  thousands  of  dollars,  as  no 
doubt  many  others  !<  .st,  by  the  failure 
of  transportation  durinu  the  past  year, 
and  roads  were  the  only  outlet  avenue. 

W.  P.  Blair,  secretary  of  the  Na¬ 
tional  Paving  Brick  Manufacturers’ 

Association,  was  of  the  opinion  that  in¬ 
adequate*  transportation  is  one  of  the 
greatest  hindrances  to  the  prosecution 
of  the  war.  The  provision  of  addi¬ 
tional  facilities,  such  as  roads  offered, 
is,  therefore,  a  paramount  consider¬ 
ation. 


An  exhibition  of  1000  trade  and  tech 
nical  journals  opened  Jan.  13  at  the 
Newark  Library  Art  Gallery,  Newark, 
New  Jersey. 

At  the  annual  meeting  of  the  \’a 
tional  Lime  Manufacturers’  Association, 
to  be  held  in  Chicago,  Feb.  6-7,  the  sub 
ject  of  coordinating  the  different  bu 
reaus  of  the  Association  under  one  head 
will  come  up  for  action.  William  E 
Carson  announces  that  he  will  retire 
from  the  presidential  chair  after  10 
years’  active  service  as  head  of  the 
Association. 

Milton  Rupert  was  recently  elected 
vice-president  and  assistant  treasurer 
of  the  R.  D.  Nuttall  Co.,  PitLsburgh. 
Penn.,  manufacturers  of  gears,  pinions, 
and  trolleys.  Mr.  Rupert  has  been  with 
the  Nuttall  Co.  since  Mar.  4, 1893,  hold¬ 
ing  various  positions.  In  1903  he  was 
appointed  head  of  the  general  offices, 
being  directly  in  touch  with  all  office 
matters  and  also  manufacturing  opera 
tions.  During  the  latter  part  of  this 
period  Mr.  Rupert  was  assistant  to  the 
president  and  general  manager.  In  his 
new  position  Mr.  Rupert  will  have 
charge  of  sales  and  manufacturing 
activities. 

Russell  T.  Gray,  formerly  advertising 
manager  of  the  Haynes  Automobile  Co., 
and  more  recently  secretary  of  the  Shu¬ 
man  Advertising  Co  has  opened  an 
office  in  the  First  National  Bank  Build¬ 
ing,  Chicago,  as  an  advertising  engineer. 
Technical  advertising  in  trade  papers 
and  magazines,  as  well  as  all  forms  of 
engineering  catalogs  and  direct-by¬ 
mail  advertising  will  be  handled. 

The  Alexander  Milburn  Co.,  Balti¬ 
more,  manufacturer  of  Milburn  port¬ 
able  acetylene  lights,  has  opened  a  Chi¬ 
cago  office  at  1012  Kimball  Building. 
S.  B.  Moats,  formerly  with  the  Munici¬ 
pal  Engineering  and  Contracting  Co., 
will  have  charge  of  this  new  branch, 
serving  all  of  Wisconsin,  Illinois  and 
Indiana,  as  well  as  parts  of  Iowa,  Mis¬ 
souri,  Ohio,  Minnesota  and  Kentucky. 
The  company  is  establishing  agencies 
in  this  territory. 


Government  To  Control 
Bond  Issues 

Securities  Issued  by  Corporations, 
States  and  Counties  Now 
Regulated 

Investment  of  capital  will  be  regu¬ 
lated  by  the  Government  as  a  war  meas¬ 
ure.  The  Federal  Reserve  Board, 
through  a  Capital  Issues  Committee, 
will  control  the  placing  of  all  securities 
in  a  volume  of  $.'>00,000  or  above,  in 
the  case  of  industrial  and  public-utility 
corporations,  and  $250,000  in  the  case 
of  states,  counties  and  municipalities. 

The  membership  of  the  Capital  Is¬ 
sues  Committee  is  as  follows:  Paul  M. 
Warburg,  Charles  S.  Hamlin  and  Fred¬ 
erick  A.  Delano,  member  of  the  Fed¬ 
eral  Reserve  Board,  with  an  advisory 
committee  consisting  of  Allen  B. 
Forbes,  senior  partner  of  the  firm  of 
Harris,  Forbes  &  Co.,  of  New  York; 
F.  H.  Goff,  president  of  the  Cleveland 
Trust  Co.,  of  Cleveland,  Ohio,  and 
Henry  C.  Flower,  president  of  the 
Fidelity  Trust  Co.,  of  Kansas  City, 
.Missouri. 

It  is  the  intention  of  the  committee 
to  pass  upon  all  bond  issues  for  public 
improvements  aggregating  in  cost  the 
figures  mentioned.  All  pubFic  im¬ 
provements  will  be  scrutinized  as  to 
their  value  from  the  standpoint  of 
military  necessity. 


BrinRinR  the  Bir  Guns  of  Indus¬ 
try  To  liear  IJpon  Germany 

Shall  a  trade  embargo  be  levied 
against  Germany  after  the  war  by  the 
industries  and  commercial  men  of 
America,  unless  the  German  Govern¬ 
ment  is  made  responsible  to  the  Ger¬ 
man  people? 

A  referendum  emboilying  this  ques¬ 
tion  is  being  voted  upon  now  by  half  a 
million  members  of  the  Chamber  of 
Commerce  of  the  United  States.  It  is 
submitted  to  the  various  commercial  or¬ 
ganizations  of  the  country  in  the  form 
of  the  following  resolution: 

“Whereas,  the  size  of  Germany’s 
present  armament  and  her  militaristic 
attitude  have  been  due  to  the  fact  that 
her  government  is  a  military  autocracy, 
not  responsible  to  the  German  people; 
and 

“Whereas,  the  size  of  the  German 
armament  after  the  war  will  be  the 
measure  of  the  greatness  of  the  arma¬ 
ment  forced  on  all  nations,  and 
“Whereas,  careful  analysis  of  eco¬ 
nomic  conditions  shows  that  the  size  of 
Germany’s  future  armament  will  funda¬ 
mentally  depend  on  her  after-war  re¬ 
ceipts  of  raw  materials  and  profits  from 
her  foreign  trade;  and 

“W’hereas,  in  our  opinion  the  Ameri¬ 
can  people  for  the  purpose  of  prevent¬ 
ing  an  excessive  armament  will  as¬ 
suredly  enter  an  economic  combination 
against  Germany  if  governmental  con¬ 
ditions  in  Germany  make  it  necessary 
for  self-defense;  and 
“Whereas,  we  believe  the  American 
people  will  not  join  in  discrimination 
against  German  goods  after  the  war  if 
the  danger  of  excessive  armament  has 
been  removed  by  the  fact  that  the  Ger¬ 
man  government  has  in  reality  become 
a  responsible  instrument  controlled  by 
the  German  people;  therefore,  be  it 
“Resolved,  that  the  Chamber  of  Com¬ 
merce  of  the  United  States  of  America 
earnestly  calls  the  attention  of  the  busi¬ 
ness  men  of  Germany  to  these  condi¬ 
tions  and  urges  them  also  to  study  this 
situation  and  to  cooperate  to  the  end 
that  a  disastrous  economic  war  may  be 
averted  and  that  a  lasting  peace  may  be 
made  more  certain.” 


Notes  of  the  Industries 

One  hundred  and  seventy-three  ex¬ 
hibitors  have  reserved  space  in  the 
tenth  annual  exhibition  of  the  National 
Railway  Appliances  Association,  to  be 
held  at  the  Coliseum,  Chicago,  Mar.  18- 
21,  inclusive. 

The  Vulcan  Steel  Products  Co.’s  rep¬ 
resentative  in  Paris,  George  S.  Thomp¬ 
son,  was  recently  appointed  to  the  pur¬ 
chasing  board  of  the  American  Expe¬ 
ditionary  Forces  in  France.  He  has 
been  assigned  particularly  to  the  han¬ 
dling  of  steel  matters.  This  board  is 
composed  of  American  civilians  living 
in  France,  headed  by  Major  Drake,  and 
their  duties  consist  of  passing  upon  all 
purchases  made  in  Europe  by  the  Amer¬ 
ican  Army.  Among  the  other  members 
on  the  committee  are  representatives  of 
Armour  &  Co.,  Baldwin  Locomotive 
W’orks,  Standard  Steel  Car  Co.,  Ameri¬ 
can  International  Corporation,  Vacuum 
Oil  Co.,  United  States  Steel  Products 
Co.,  Borgfelt  &  Co.,  Allied  Machinery 
Co.,  and  the  United  States  Rubber 
Company. 


Edward  McKiiti  Hagar  Dead 

Edward  McKim  Hagar,  president  of 
the  American  International  Steel  Cor¬ 
poration,  a  subsidiary  of  the  American 
International  Corporation,  died  sud¬ 
denly  Jan.  17  at  his  home  in  New  York. 
Mr.  Hagar  became  president  of  the 
company  in  June  last  year.  He  was 
formerly  president  of  the  Universal 
Portland  Cement  Co.  and  of  the 
Wright-Martin  Aeroplane  Company. 


C.  C.  Williams  Killed  in  Collision 

Charle  C.  Williams,  president  of  the 
G.  H.  Williams  Co.,  Erie,  Penn.,  was 
killed  in  a  collision  between  his  auto¬ 
mobile  and  an  interurban  trolley  car 
at  Erie,  on  Jan.  20.  The  accident  oc¬ 
curred  within  half  a  mile  of  the  point 
where  Mr.  Williams’  father,  G.  H.  Wil¬ 
liams,  was  killed  in  a  similar  manner 
two  years  ago. 


